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Clearance Number AAF-MD-E89 


Foreword 





te ntended ti os farniah ena personnel with graphic and narrative data relative 
to description, electrical and physical characteristics, purpose, and tactical em- 
ployment of the radio and radar equipment used by the Army Air Forces. 


The Graphic Survey is not authorized as a basis for procurement storage, or issue, 
but is prepared only for information and guidance of research, development, pro- 


-curement, storage, issue, and staff and planning activities. 


This publication is intended to cover all active equipment, both in use and in de- 
velopment. Publication is accomplished in a series of separate sections in order 
that reproduction and dissemination may be effected economically and expeditiously. 


Permanent binder covers are not furnished with the various sections of the Graphic 
Survey, but the pages of each section are printed on 8 1/2 x 11 inch paper and punch- 
ed for the standard AAF three-hole binder, (binder, loose-leaf, 3 post, stock num- ~ 
ber 8700-043800), commonly known within the AAF as “‘Technical Order Binder’’. 
With a few exceptions, data concerning each equipment is presented on two pages. 
The first page contains a description and information relative to use, installation, 
and electrical characteristics; the second page, photographs of the various com- 


_ponents and physical weights and dimensions, Within each section, the equipments 


are arranged alphabetically by official nomenclature and type designation. 


Suggestions are invited for improvement of form, content, or to otherwise increase 
the ultimate utility to the user within the scope and purpose of this publication. Com- 
ments should be addressed - me Bi cbeadetesiss General, Air Technical Service Com- 
mand, Wright Field, on LOT lel ek consideration. 








because of the broad scope of the equip- 
ment covered ineachvolume and the classification of many of the equipments, 
Each addressee will be responsible ‘f6r maintaining the security of his copies in 
accordance with the provisions of AR 380-5, Security classification of each individ- | 
ual equipment at the time of publication will be indicated on the pages relative to 
that equipment. 


The Graphic Stes: is classified 


Requests relative to distribution of this publication should be addressed to Com- 
manding General, Air Technical Service Command, Attention: TSERRIB. Revi- 
sions and additions are forwarded periodically to original addressees in.order that 
allcopies may be kept up to date. Each copy has a serial number which is recorded 
on a master distribution file index. 


Preparation, publication and distribution of the Graphic Survey is accomplished in 
accordance withletter, Headquarters, AAF(AFDMA-2F), dated 5 April 1945, subject 
‘‘Graphic Survey of Radio and Radar Equipment Used by the AAF’’, AAF report 
clearance number AAF-MD-E89 has been assigned, 
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DESCRIPTION 


- Precision Navigation Equipment 


Altimeter 

Airborne Interrogator Responser 
Trainer Equipment — 

Airborne Precision Navigation 
and bombing Equipment (Shoran) | 


_ Navigation Equipment (Loran) 
Airborne Transponder Beacon 


Simplified Loran Equipment 
Glider Interrogator Responsor 
Beacon Interrogator Responsor 


_ Airborne Beacon 


Trainer Equipment 


Beacon Antenna Assembly 


Air Transportable Precision 


Navigation and:Bombing Equipment 
Homing Beacon 

Homing Beacon (BGX) 

Blind Approach Beacon (BABS) 
Portable Beacon (BPS) 


_ Transportable "Loran’” Ground 
Station - 


Air Peassoomanis “Double 
Master Loran’’ Ground Station 
Sea Rescue Beacon 


Sea Rescue Beacon 


Portable Transponder Beacon. 


Portable Transponder Beacon 


- Ultra Portable Beacon 


Ultra Portable Beacon 


Ultra Portable Beacon 
_ Ultra Portable Beacon... .... 
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Re lector Target — 


* TYPE 
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Li mited Procurement 7 


1945 


AASTATUS 

D 

Standard P . 
Standard P 
Pp 
- Standard —?~p 
Standard P 
P 
D 
: | D 
Sub-Standard  #& 
D 
#pP 
Standard P 
Standard P 
Ssub-Standard Pp 
Pp 

standard Pp. 
- Standard P 
‘Limited Op curenient D 
Limited Beemer D 
D 


Limited Procurement D 
Limited Standard Ap: 
Limited Standard #&P 
Limited Procurement D 
Limited Procurement. D 
Limited Procurement D . 
~Hi mited Erocurement _ D 
a. | 
si P 
information. W-10200 


NOMENCLATURE | 7, DESCRIPTION  —— *TYPE **STATUS 
eee 718-C Altimeter SO — Standard | | P 

es Homing Beeean _ a ‘Standard } ‘P 
MAINTENANCE AND TEST — 


AN/UPM-1A _ Radar Maintenance Equipment 


P 
TS-10/APN Test Set : & Standard ~ Pp 
TS-16/APN Test Set. . at oe 4 Standard p 
TS-23/ APN Test Set | | | Standard P 
TS-111/CP Test Set ) Standard Pp 
TS-251/UP 3 _ Test Set (Loran) a Standard Pp 


* For definition of Type classification terms see AR 850- 49 
ae Defined: 
- (Development): Initial pilot run has not been Somplcisd. 
a (Production): Initial pilot run has been completed and quantity production: is 
| -underway or has been completed. 


_ ERRATA 


AN/APN-2 - 
AN/APN-2T1 


Scope illustration caption: - ‘Scope display shows range enicelly on three scales, and azimuth horizontally 
neo or left of beacon response centerline. Signal above shows range to beacon 33 miles and 30° left.’’ 


AN/ APN-3 


— **Computor: thisi is a bombing computor (AAF type K 1) which automatically releases bombs and corrects 
for ballistics and wind.’’ . 


_AN/APN-10 


| Scope illustration should show. Stig statute mile scale with nee of 0 to 5 aad 0 to 50 wiles. fligsteation 
- showing ‘‘Nautical Miles’’ and 0 to 10 scale is incorrect. : 


AN/CPN-3 
First paragraph: ‘‘Radio Set AN/CPN-3, iS an air transportable radar beacon for ground installation, 


designed to provide as direction, and identification for nonEnS of planes equipped with 10 cm 1 band search 
radars,’ See een ee 


AN/CPN-16 


“Tustration caption: “Sea Rescue Beacon Transmitter AN/CPN-16X for use in one man life rafts.”” 


Radar Assembly AN/ APA-9, isanairborne navi- 
gational equipment designed to operate with the British 
Oboe Mark navigation system. It isinformally known 
as the ‘‘Aspen,’’ and‘is functionally similar to the AAF 
Shoran system. 

The “Aspen Kit’’, as Radar Assembly AN/APA- 
9 is called, essentially consists of an antenna: a modi- 
fied AN/APS-2A modulating assembly with a RT Box; a 
mechanical bearing indicator, and certain minor compo- 
nents for operation of the set. 

“‘Aspen’’ is a navigation system whereby the 
airborne equipment (AN/APA-9) acts as a transponder unit 
upon being triggered by the two groundinterrogator beacons 
commonly known as the “‘Cat”’ and ‘‘Mouse”’ stations. By 
measuring, withaccurate ranging circuits, the time required 
for the radar signal to make the “‘round-trip’”’ (station-plane- 
station) ,the ground stationcomputer can plotthe airplane s 
location with an accuracy of 50 feet of his actual position. 

Blind-bombing is accomplished by flying the air- 
eraft along a given arc centered around the “‘Cat’’ station 
with the release point at a predetermined range from the 
“‘Mouse’’ station. The point of intersection of the pulse 
signal ares from these two stations is the correct bomb 
release point. The bombardier is given aural warning and 
release signals by variation of pulse repetition rate from 
the ‘‘Mouse’’ station The pilot is given left-right aural 
signals by variation of pulse repetition rate from the “‘CAT” 
Station. One target can be attacked by this technique. 

Ground Oboe stations are supplied by the British , 
while the airborne equipment is supplied by both the British 
and the United States. 

Test equipment used for maintenance includes 
Test Set AN/CPM-1 


BOMB RELEASE POINT ESTABLISHED 
BY INTERSECTION OF BOMB RELEASE 
AND LINE OF FLIGHT ARCS 
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JLINE OF FLIGHT COURSE 
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Radar Asserably AN/APA-9 (“ASPEN”) is thé alrborde element of tha OBCE Kat 
addition to facilitating precision blind bombing - may be used as a navigatior = 


or troop carrying aircraft to predetermined areas: 
July 1945 
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Transmitter Converter 


RADAR ASSEMBLY AN/APA-9 


Coniponent 


Control Box 
Antenna Assembly 
Jack Box 

Motor Generator 
Regulator Box 
Headset 
Transmitter Converter 
Control Box 
Mounting 

Cord 

Mounting 
Mounting 
Mounting 

Antenna Cover 
Filter 

Mounting 

Coupling 

Receiver 
Transformer 
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Filter Type 68 


Nomenclature 


C-10/APA-9 
AS-66/APA-3 
J-47/APA-9 
PU-43/A 
CN-10/A 
H-14/A 
RT-38/APA-9 
C-84/APA-9 
MT-157/APA-9 
CG-51/APA-9 
MT-176/APA-9 
FT-447 
MT-23/A 
CW-17/APA-9 
British Supplied 
PT -446 

M-297 





TOTAL WEIGHT 250 LBS. 


5ize 


Heighth 18’’ x Diam 4” 
A y A? y 9)? 


oA" = 24?» 24” 
Bell x20" 
24" x 24”? x 24”? 


14”’ wide x none 


J 


and includes plugs, forrule, nuts, cords, connectors, cable clamps, Flexible conduit, 


adapters, cordage and misc. Cable, 
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Weight 


10 Lbs, 
1 Lb, 
30 Lbs, 
10 Lbs. 


100 Lbs. 
32 Lbs, 
10 Lbs, 

® Lbs, 
1 Lb, 


2 Lbs, 


July 1945 


UNCLASSIFIED 





Radio Set *AN/APN-1 is an airborne frequency 
modulated radar altimeter designed for installation in air- 
craft to provide direct indication of altitude above terrain 
during flight. 

This equipment is designed to emit, in a down- 
ward direction from the transmitter antenna, a radio fre- 
guency carrier which is frequency modulated ata rate of 
120 cycles per second between the approximate limits of 
420 and 460 me on the low range (0-400 feet) and 443 to 
447 mcon the high range (400-4000 feet), Theearth’s sur- 
face reflects some ofthis radiatedcarrier, andthe reflect- 
ed signal is received on a separate receiver antenna, I 

During the time interval required for the signal 
to travel toearth and return to the aircraft, the transmitter 
frequency will have changed. The combination of the re- 
ceived signal with a signal obtained directly from the trans- 
mitter will result, by process ofdetection, in anaudio fre- 
quency signal the average frequency of which is propor- 
tional to the altitude of the aircraft above the ground. 

This equipment provides a dual range indicator 
of 0-400 feet and 400-4000 feet; having an accuracy within 
plus or minus 6 feet on the 400-foot range and within plus 
or minus 60 feet on the 4000-foot range. 

RadioSet *AN/APN-1A differs from*AN/APN-1 
only inthat it is equipped with a single-range indicator and 
atwo-position external range switch is used to provide dual 
range altitude readings, Both sets may be used in con- 





Altitude Limit Switch ; 
SA-1/ARN-1 - 


Reo eee 


*AN/APN-1 


junction with an automatic pilot. 

This equipment is designed for dc operation and 
consumes approximately 2.5 amperes with 27.5 volts de- 
livered to the battery input receptacle of the transmitter- 
receiver, Theinput current at 27volts is increased to ap- 
proximately 2.7 amperes when a limit indicator is used. 

The following test sets are required forthe main- 
tenance and tuning of *AN/APN-1: Test Set TS-10C/APN 
or Test Set TS-10B/APN; Test Set TS-16/APN; RCA 158 
Oscilloscope; and Multimeter TS-352/U. 

Requirements asof 1 February 1945 were 10,870 
for the calendar year 1945, 


POWER INPUT _ 73 WATTS 


FREQUENCY 


420-460 MC 

| __| 442-446 mic 
LEED rn OF SIGnAT 2 SEM 
RANGE 0-400 PT. +6 FT. 










___| 400-4000 FT, + 60 FT. 
SWEEP RATE 





‘TUBE COMPLEMENT 


[No] TYPE [| No. 













Altitude Indicator 
ID-14/ ARN-1 


Transmitter Receiver RT-7/APN-1 On Mounting Base MT-14/ARN-1 








er 


Antenna AT-4/ARN-1 


RADIO’ SET AN /APN-1 


Component Nomenclature 
Transmitter- Receiver *RT-7/APN-1 
Mounting Base *MT-14/ ARN-1 
Altitude Indicator *ID-14/APN-1 
Altitude Limit Switch *SA-1/ARN-1 
Antenna *AT-4/ARN-1 
Lamp LM-38 (3 EA) 


TOTAL WEIGHT 45 LBS. 


size Weight 
Bx 19"? xy? 19 Lbs, 
Sox LOM 6" 2 Libs. 
47" x 4"? x 6” 2 Lbs, 
67? x 4”? DIAM 2, Lbs. 
OO se Ta ee? 2 Lbs. 


and includes plugs, cable marker tags, cable clamps, conductors, 
adapters, circuit breaker, indicators, misc. cable, and brackets, 
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UNCLASSIFIED 


RadioSet*AN/APN-2 is anairborne radar inter- 
rogator-respondor of the ‘‘Rebecca’’ type that will enable 
an aircraft to home on ground radar beacons of the ‘‘Eu- 
reka’’ type suchas AN/PPN-1 and AN/PPN-2and the heav- 
ier beacons, AN/TPN-1 andAN/TPN-2, It isused in con- 
junction with suitable beacons for night landing of para- 
chute troops, landing of gliders and maintaining airborne 
supply operation to isolated positions. 

In operation the Rebecca (*AN/APN-2) emits a 
pulse, “‘triggering’’ the Eureka (AN/PPN-1) and causing 
it to returna pulse, This returned pulse is received by 
the Rebecca in the aircraft and appears as a Signal pip on 
the scope, thereby indicating range and direction ofthe bea- 
con, 

A form of communication between Rebecca and 
Eureka is also provided. The Eureka operator, while lis- 
tening for triggering through his earphones, can send the 
Rebecca operator a coded message by depressing a key 
provided for that purpose. Such messages are read in the 
Rebecca indicator as ablinking ofthe signal pip. This type 
of communication, though slow, can be used to notify Re- 
becca planes of any last minute changes caused, for exam- 
ple, by change of wind direction or surprise enemy action. 

Chief differerite between Rebecca - Eureka and 
other beacon systems lies inthesize and weight ofthe units. 
Rebecca is designed solely to interrogate an Eureka; it 
serves no otherfunction and requires no other radar in the 
aircraft, Hence Rebecca canbe installed in atroopcarrier 
airplane ata cost in weight of only 85 pounds compared 
to an installed weight of 400-500 pounds for an ASV radar. 





(1) Indicator BC-929-A (2) Radio Control Box BC-1145-A 
Radio Receiver and Transmitter BC-800-A (not shown) 
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*AN/APN-2 


10 X FOR 


“00” SCALE 


ome—-= cpo-—-acrZz 





Scope records range vertically on three scales & azimuth 
horizontally right or left of centerline of beacon response 
signal above shows beacon dd miles away & approx.3Q right. 


As soon as an Eureka has been set up (usually it 
ean be done in less than 10 minutes) it is ready to be trig- 
gered and to signal in return to incoming Rebecca equip- 
ped troop carriers. 

Rebecca and Eureka must each use the proper 
frequency channel - i.e., Rebecca interrogates and Eureka 
is triggered on one frequency; Eureka responds and Re- 
becca receives the response on another frequency. This 
allows 20 different channels, enough to act as a safeguard 
against tapping by the enemy. 

Radio Set *AN/APN-2 is designed to direct an 
airplane to within 200 yards of the ground beacon and will. 
provide a good homing signal at adistance of 00 miles from 
transportable Beacon Transmitter-Receiver AN/TPN-3, 
and 80 miles from transportable Beacon Transmitter-Rec- 
eiver AN/TPN-2. 

Power requirements of the equipment are 185 
watts at 80 or 115 volts, 400-2400 c.p,s. and 25 watts at 
24 volts de. 

Radio Set *AN/APN-2Y is identical to*AN/APN-2 
except for its voltage supply requirement of 12 volts de. 

Test equipment used in the maintenance of Radio 
Set *AN/ APN-2includes Squadron Test Equipment IE-56-A 
and Depot Test Equipment IF -45-A, 

Army requirements as of 1 February 1945 were 
5512 for the calendar year 1945. 


POWER INPUT 


DOWER OUTPUT 


25 MI WITH AN/PPN-1 
80 MI WITH AN/TPN-2 





959 
956 


BACT 
65SL7GT 
6SN7GT 
6H6GT/G 
ake 
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Visor 





Indicator BC-929-A 
on Mounting FT-409-A 





Radio Receiver and Transmitter 


*RT-1A/ APN-2 
on Mounting FT-416-A 





Tuning Adapter 
MX-196/APN 





Remote Control 
Device C-134/APN 








Antenna Control Box 
*AT.1/APN-2 *C-3/APN-2 
Mounting 
FT-406-A 
ae 
Antenna *AT-2/APN-2 
J ne 
ats. “im 
RADIO SET “AN/APN -2 TOTAL WEIGHT 85 LBS. 
Component Nomenclature Size Weight 
Radio Receiver and Transmitter *RT-1/APN-2 13”" x 12"" x 9" 34 Lbs. 
Radio Control Box *C-3/APN-2 Sg Art i 2 Lbs, 
Indicator BC-929-A 97" x 9” x 16” 26 Lbs. 
Antenna *AT-2/APN (2 ea) 8” 5 Lbs, 
Mounting FT-409-A 9”? x 16”’ 3 Lbs, 
Mounting FT-416-A i ii ge? 3 Lbs. 
Mounting FT-406-A fe) eB? 1 Lb, 
Antenna *AT-1/APN-2 8”? 2 Lbs, 
Remote Tuning Device C-134/APN 4"? x 3?? x 9” 1 Lb. 
Tuning Adapter Mx-196/ APN 37? x 3? x 2” Evb: 
Tuning Shaft MC-215 1 Lb. 
and includes plugs, adapters, fuses and RF cable. ba 
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AN/APN-2T1 


Training Equipment AN/APN-2T1 is a bench 
trainer designed to train students in the operation of Radio 
Set *AN/APN-2. It is intended to present the conditions 
which may arise during actual flight. Provision is made for 
the selection of similated video range , azimuth, beacon 
sail als etc,, chosen by the instructor, training the student 
to make the necessary adjustments or observations on the 
*AN/APN-2 normally required during actual flight. 

Signals furnished by the various beacons used 
with the *~AN/APN-2 can be similated by the trainer. The 
equipment contains all the components of the *AN/APN-2 
with the addition ofa Radio Frequency Oscillator O-7/APN- alk Sand 
2T1, 

AN/ APN-2T1 requires no special test equipment. 

There wereno Army Air Force Requirements as 
of 1 February 1945. 


POWER INPUT 160 WATTS @ 80 VOLTS 
A.C, 
TYPE OF SIGNAL PULSE 


TUBE COMPLEMENT 


ee a ae ee ae 


1 955 1 5Y3GT/G 
2 6SN7GT ; 











Scope records range vertically on three scales & azimuth 
horizontally right or left of centerline of Beacon Response 
-‘Signal;above shows simulated beacon 33 miles away and 
approx, 30° right, 









Viso 
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Visor Indicator BC-929-A 








= 





cs , O_9792_ 
inverter Unit PE-115-A Radio Receiver and Transmitter Control Panel BC-793-A Radio Control Box 


TRAINING EQUIPMENT AN/APN-2T1 TOTAL WEIGHT 200 LBS. 


Component Nomenclature Size Weight 

Radio Receiver and Transmitter RT-1/APN-2 1 sn EO 35 Lbs. 
Mounting FT-416-A EOPe se es 37 3 Lbs. 
Indicator BC-929-A(2 each) 9 Ox 16°” 26 Lbs. 
Mounting FT-409-A(2 each) 168 x a 3 Lbs. 
Radio Control Box C-3/APN-2 og oP 8 2 Lbs. 
Mounting FT-406-A CAA ae 1 Lb, 

Radio Frequency Oscillator O-7/APN-2-T1 1? 227? x15” 65 Lbs. 
Inverter Unit PE-115-A 13328 Rte 33 Lbs. 
Control Panel BC-703-A O30 wits 20 Lbs. 


and includes plugs and misc. cables, 
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Radio Set AN/APN-3 is ferry rn of™, 
the precisionaircraft navigational system known'as Sho} a 
Used for precision navigation, permitting Sobitibire ibe 
aircraftwithin 75 feet of any point in the range of the sys-' 
tem, foal psi r 


- 


a 


Shoran consists of a single aircraft equipment 
(AN/APN-8) and two identical ground station equipments 
(AN/CPN-2). The AN/APN-3 measures the distance from 
the aircraft to each of the two ground stations (AN/CPN-2). 
A maximum of 20 AN/APN-3’s can use a Single pair of 
ground beacons simultaneously. 

Used as a bombing system, the course of each 
aircraftis determined with the aid of accurate maps. The 
AN/APN-3 is adjusted so that when the aircraft reaches 
the point of bomb release the pips indicating the distance 
to each of the ground stations will coincide with the refer- 
ence mark on the indicator. Approach to the target may 
be made from any direction ina givenarc. (For further 
details on the operation of Shoran see RadioSet AN/CPN-2). 

The following major components of AN/APN-3 
perform the operations indicated: 

Transmitter; this unit operates alternately on 
two different frequencies (about 20 mex apart) which per- 
mits discrimination between the two receiving ground sta- 
tions, 

Receiver-Indicator; this unit receives the re- 
sponse from the two ground beacons (AN/CPN-2) by means 
of a scrambling device relays them to the indicator in their 
proper relation. The 3-inch ‘‘J-type’’ scope.(circular scan) 
indicates the time delay in miles distance between the ar- 
rival of the two signals. 

Comparator; this unit indicates the departure 
or error of the aircraft in respect to the predetermined 
course, 


Computor; this is a bombing computor (AAF 
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& RELEASE POINT 


— 


"NOT LESS THAN} 

= 60° OR MORE 
THAN 120° 

*, 


: io 
ula 2 at 
a” 


a 


S 





4 ae 
a m6 a ~ , 
i ifesce * te 


AN/APN-3 







t¥pe PK") WHichatitomatically releases the bombs and cor- 
rect$ for bassisti¢s or wind. 

“|.” \Antennaj this componentis used to transmit and 
receive @ rfsignals. It consists of two vertical coaxial 
units and is omnidirectional. 


Test equipment required includes Wavemeter 
TS-247/APM-48, Voltemeters IS-185 and IS-189, Power 
Meter TS-305/UP, Cord CX-187/APN-3. 


POWER INPUT 700 WATTS, 115 VOLTS, 
400 TO 2400 CPS. 495 
WATTS, 27.5 VOLTS D.C. 
POWER OUTPUT |i2KW (PEAK) 
FREQUENCY (TRANSMIT.)|220 TO 270 MCS 
; B20 TO 330 MCS 






























TNO [TYPE [| No. | TYPE 


















3 3E29 2 6J6 
3 5R4GY 1 2X2 
2 5Y3GT/G 1 8DP1 
11 BAT 5 6SAT 
4 BAGT 8 6SL7GT 
1 6H6 19 6SN7GT 
1 RKR73 4 BV6GT/G 
2 4028 3 OD3/VR-150 
7 BAGS 1 OC3/VR-105 





UP TO 20 AIRCRAFT MAY 
USE ONE PAIR OF BEACONS 


SIMULTANEOUSLY AND MAY 
DROP ON ANY DES!RED 

TARGETS INDEPENDENTL 
(ACCURACY 50 TO |00 FT.) 


~ ope” 


DISTANCE FROM EACH BEACON TO TARGET 
\ iS PREDETERMINED BY SURVEY OR AERIAL 
S. S RECONNAISSANCE 


jf 
/ 


SEPARATION OF BEACONS 
DETERMINED BY LOCATION 
OF & DISTANCE TO DESIRED 


RELEASE A 


/ e 
srariow bs —— 
@ 4iRCRAFT FOLLOWS CIRCLE 
AROUND TO HOME 
o HER TO PRO- 
™@ 


\\ WITHOUT RELOCATING BEACONS 


ANY TARGET WITHIN SHADED AREA 
MAY BE CHOSEN 





(7% ae ae 


c@ 
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Radio set AN/APN-3 is the airborne’ element of an Aircraft Navigation System employing radar ranging and 
principles known as SHORAN. It may be used for precision bombing, dropping paratroops and sunovlies, aerial 
mapping, or precision navigation of aircraft and surface vessels, 
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AN/ APN-3 





Radio Transmitter T-11/APN-3 


On Indicator ID-17/APN-3 
Mounting MT-215/APN-3 On 


Mounting MT-216/APN-3 





Pilot Direction 
Indicator ID-103/APN-8 





Comparator CM-3/APN-3 Antenna Antenna 


On AT-13/APN-3 AT-14/APN-3 
Mounting Base MT-167/U 


RADIO SET AN/APN-3 TOTAL WEIGHT 335 LBS. 
Component Nomenclature size Weight 
Computer Kl Ox TT" = 20” 56 Lbs. 
Radio Receiver R-15/APN-3 (included as indicator) 

Indicator ID-17/APN-3 BBY x 18” 3 25” 77 Lbs. 
Antenna AT-14/APN-3 oe tid ee 1 Lb. 
Radio Transmitter T-11/APN-3 Ay x Bae tt 106 Lbs, 
Visor M-387 4" 3 4" x» 4" 

Antenna AT-13/APN-3 3°? x 3 x 14” 1 Lb. 
Mounting MT-215/ APN-3 Ae BO? se 21"? 9 Lbs. 
Mounting MT-216/APN-3 La SAG 2 16 Lbs. 
Cord CX-198/ APN-3 Length 5’ 

Inverter PU-16/AP 

Pilot Direction indicator ID-103/ APN-3 A’? yo gto 4” 1 Lbs 
Mounting MT-182/AP | | 

Comparator CM-3/APN-3 Seo Reo 19 Lbs. 
Mounting MT-167/APN-3 2”? x 22)? x B” 3 Lbs. 


and includes plugs, adapters, connectors, switch and miscellaneous cable. 
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WHELASSIFIER 


Radio Set *AN/ APN-4, the airborne receiver ele- 
ment of the Loran navigation system (long range naviga- 
tion), is utilized in conjunction with Loran ground stations 
to determine the geographical position of an aircraft in flight, 
This system, comprising a set of three or more fixed trans- 
mitters operatedin conjunction withappropriate special re 
ceiver equipment, provides, by the utilization of radar rang- 
ing principles, long rangenavigation information, used for 
the guidance of aircraft. 

Comparable in accuracy to celestial navigation, 
Loran has the advantage that it can be used under unfavor- 
able weather conditions. Maximum range of Loran opera- 
tion is approximately 600 miles over water and 300 miles 
over land when working with direct radio waves (ground 
waves) from the associated ground stations, and approxi- 
mately, 1,200 miles when sky waves (reflected waves) are 
used, 

Synchronized ground stations operating in pairs 
generate radio frequency energy in the form of short wave 
trains having predetermined recurrence rates. The con- 
trol station is designated the ‘‘Master’’ and the other, the 

“Slave.’’ The difference intime of arrival of the two pulses 
at the airborne receiver is accurately measured by dis- 
playing the received pulses on timing markers onthe screen 
of the cathode-ray tube of the airborne indicator, This in- 
formation gives location of the airplane on a line of constant 
time difference which is plotted on a map of the region. To 
establisha navigational ‘‘fix,’’ line of position must be ob- 
tained from another pair of stations, and the point of inter- 
section of these lines is the position of the aircraft. Loran 


STEP 2: LOWER STEP 3: FINER 
PIP ALIGNED WITH ALIGNMENT OF 
UPPER PIP PIPS 





STEP I: ALIGNMENT 
OF SIGNALS ONTO 
PLATFORMS 


THE ADJUSTMENT OF THESE FUNCTIONS 
ARE COMMON TO BOTH READINGS 


LK 


SOORS 


STEP 4: FINAL ALIGN- 
MENT OF PIPS BY 
OVERLAPPING SIGNALS 


*AN/APN-4 


maps have been prepared for those areas now covered by 
the Loran net. 

Radio Set *AN/APN-4 fulfills the need for a radio 
navigational device to be used over areas far removed from 
radio range transmitters. It is not intended to replace the 
radio compass, but to extend the use of radio navigation 
beyond the range of low frequency transmitters. It is par- 
ticularly useful on long ranges over water when overcast 
makes celestial navigation impossible. 

Test Equipment used in the maintenance of this 
equipment includes TS-20/APN-4, 





TO 2,0 4BANDS 
| TYPE OF SIGNAL —ss| PULSE 
ae 

1200 LL tos WA 


WAVES) 


TUBE COMPLEMENT 


TYPE NO. | TYPE 


68K 7GT 
0C3/VR-105 
6SN7GT 
6SL7GT 





















STEP 5: READING FOR 
TENS, EACH UNIT HAS 
VALUE OF TEN 


STEP 6: READING FOR STEP7; READING FOR 
HUNOREDS, EACH UNIT THOUSANDS, EACH UNIT 
HAS VALUE OF FIFTY HAS VALUE OF FIVE HUNDRED 


Radio Set *AN/APN-4 is the airborne receiver element of the Loran Navigation System with which a radar 


fix is obtained by taking a reading on each of two Loran 
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*AN/APN-4 





Indicator *ID-6B/APN-4, 








Cord CD-946 
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Power Cord 


RADIO SET AN/APN-4 TOTAL 


Component Nomenclature bize 

Radio Receiver R-9/ APN-4 DO RB 
Mounting FT-447-A 

Indicator ID-6/ APN-4 A Bs 
Mounting FT-446 


and includes plugs, cordage, couplings, cable clamps, wire and RF cable. 
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WEIGHT 75 LBS. 


Weight 


26 Lbs. 
3 Lbs, 
36 Lbs. 
3 Lbs, 
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(CONFIDENTIAL 


Radar Beacon AN/APN-7 is an airborne trans- 
ponder beacon employed to establish the identity of the air- 
craft in which it is installed. The equipment is designed 
particularly foroperation with ASG, SCR-517 and SCR-717 
and provides navigational aid to other aircraft, acting as a 

‘rooster’? on which they may home, It facilitates the lo- 
cation of a predetermined meeting place with other aircraft. 

The receiver has a 12mc. band width and can be 
tuned over the 3220 mc. to 3320 mc. range. The trans- 
mitter uses a 446B lighthouse tube, with a power output of 
200 watts, The transmitter may be tuned over the 3220 
me. to 3320 mc. range, 

Test equipment required for maintenance in- 
cludes Test Set TS-14/AP, Frequency Meter TS-46/AP, 
Dumont 44] Oscilloscope and RCA type MI-18709 Signal 
Generator. 

AAF requirements as of 22 February 1945 were 
225 for the calendar year 1945, 





TUBE COMPLEMENT 


OC8/VR-105 IPOWER INPUT 200 WATTS, 105-130 V, 
OD3/VR-150 400 TO 2400 CPS; 10 WATTS, 
6E5 12/24 V, DC 

6B4G | 

aKa 
9U4G InYPE OF SIGNAL [puise 
6X5GT/G | 
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Radar Beacon AN/APN-7 is an airborne banbbbnderb behets used Rohe oS = the Mdeutity of the aircraft in 


which it is installed and provide navigationataid to other aircraft. 
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AN/APN-7 





Receiver-Transmitter RT-21/APN-7 
on Mounting Base MT-111/APN-7 


Coder KY-3/APN-7 


RADAR BEACON AN/APN-7 


Component Nomenclature 
Receiver-Transmitter RT-21/APN-7 
Antenna Assembly AS-31/APN-7 
Mounting Base MT-11/APN-7 
*Coder KY-3/APN-7 
*Mounting Base MT-148/ APN-7 


and includes antenna cable assembly, plugs and cable adapter. 


* optional items 
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on Mounting Rack MT-148/APN-7 





Ck ee ee ee r,t 


Antenna Assembly 


AS-31/APN-7 


TOTAL WEIGHT 53 LBS. 


size 


137187" :2:10*" 

OB er ee” 
oes 12° 210” 
TOO E18 
YAEL Alc di. 2a Ay fet 


Weight 


36 Lbs. 
3 Lbs. 
3 Lbs, 
9 Lbs. 
2 Lbs. 
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Radar Set tg) APN-9 is an airborne long range 
navigational equipment operated in conjunction with Loran 
ground stations to provide navigation aid for heavy and 
medium bombardment and transport type aircraft. 

° This set, known as “Simplified Loran’’, is a 

Single unit receiver- indicator weighing about 40 pounds, 

_ excluding power squrce. Radar Set AN/APN-9 will. replace 
Radio Set AN/APN- 4, whichis heavier and consists of sev- 
eral units, °° 


Loran has the advantage that it can be used under unfavor- 
able weather conditions, 


ever land; when working with direct radio waves (ground 
waves) from the associated ground stations, and approxi- 


mately 1,200 miles when sky waves or reflected waves from 


three ground stations are used. 

Ground stations operating in Syachnodiea gene r- 
ate radio frequency energy in the form of short wave trains 
having predetermined recurrence rates. These stations 
operate in pairs, one designated the ‘‘master’’ station, 
and the other, a ‘‘siave’’ station. The difference in time 
of arrival of the two pulses at the airborne receiver is ac- 
curately measured by displaying the received pulses super- 


imposed on timing markers on the screen of the cathode- | 


ray tubes of the airborne indicator. This information lo- 


cates the airplane onalineofconstant time difference.which . 


.is plotted on a Loran chart of the region. To establish a 


| OF TWO PAIRS OF STATIONS WITHIN TWO MINUTES 
INDICATIONS (RIGHT) SHOW COMPUTATION MADE ¢ 


PAIR(DETERMINING LINE OF POSITION) COMPUTATION ON SEC- 
OND PAIR ARE MADE IN A LIKE MANNER (DETERMINING FIX) 
BY PLOTTING THESE COMPUTATIONS TO THEIR EQUIVALENT 
COORDINATES ON A MAP THE POSITION OF THE AIRCRAFT {S 





AUN) clades Eascheiatadldaiel dal 1% els ae 





Garon in accuracy to eélectial haieatons 


Maximum range of Loran opera-~ 
tion is approximately 600 miles over water and.300 miles © 





AN/APN-9 


navigation fix, a line of position must be obtained from 
another pair of stations. The point of intersection of the 


_two lines of constant time difference locates the position 


of the aircraft on the Loran Chart. 

Test equipment required in the maintenance of 
Radio Set AN/APN-9 includes Test Set TS-251/UP, RCA 
Oscilloscope Type 158, Signal Generator I-72 and Weston 
Output Meter model 571. Type 3A. 


190 w, @ 80/115 v, 400 - 
2400 cps 


FREQUENCY 17 -2Mc 


POWER INPUT . 


EXPE OF SIGNAL 


“600 miles (ground waves) 
1,200 miles (sky waves 
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Radio Set AN/A APN-9 is the airborne receiver element of the Loran Navigational system with which a radar fix 
is obtained by taking a reading on each of two a wee An. Ud ‘order. Shown. 
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AN/ APN-9 CONFIDENTIAL y 





Visor 
Receiver Indicator R-65(XA) /APN-9(XA-2) 

RADAR SET AN/APN-9 TOTAL WEIGHT 41 LBS. 
Component Nomenclature Size Weight 
Receiver-Indicator R-65/ APN-9 Ti? =x 9? x 19" 35 Lbs, 
Mounting MT-203/ APN 3 Lbs. 
Coupling McC-277 * 
Cable Clamp M-297 * 
Radio Frequency Cable RG-8/U 40’ L Lb. 
Coupler CU-92/ APN Sie Be x Ds * 
Adapter M-359 . 
Plugs PL-259-A = 


Uses either fixed or trailing wire antenna, 


* Weicht less than one pound, 
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Radar Set AN/APN-10, a light weight, interro- 
gator-responsor type, airborne navigational equipment, is 
designed to directan airplaneto within 200 yards of aground 
or airborne beacon, The set will provide a good homing 
signal at a distance of fifty miles fromtransportable Bea- 
con Transmitter-Receiver AN/TPN-2 or Radio Set SCR- 
695, and at twenty-five miles from portable Beacon Trans- 
mitter- Receiver AN/PPN-1 or AN/PPN-2. 

In conjunction with suitable companion beacons, 
this equipment may be used for landing parachute troops 
or gliders by night; maintaining airborne supply operations 
to isolated positions at night; demarcation of bombing line 
forclose support bombers; identification of certain advanced 
units; homing on airfield beacons; homing onairborne bea- 
cons; identification of other friendly airplanes, and asa 
ground interrogator-responsor for identifying friendly air- 
planes and checking IF F equipment inaircraft during take - 
off or landing, 

This equipment is essentially a radio transmit- 
ter-receiver with a cathode ray indicator. A pulse modu- 
lated signal is transmitted by Radar Set AN/APN-10, re- 
ceived by the ground or airborne beacon which then auto- 
matically transmits a reply on thesame or adifferent fre- 
quency, which when received is displayed on the cathode - 
ray indicator, 

The airplane is directed toward the beacon by 
turning until signals of equal amplitude are observed on 
each side of the indicator. 

This receiver-transmitter is housed in a single 
unit and will transmitand receive on any frequency between 
160and240 mc. Desired frequencies are selected by means 
of a tuning knob on the front panel of the unit. 

Radar Set AN/ APN-10 may be installed in bom- 
bers, transports, gliders, and fighter airplanes, having a 
radio operator’s or navigator’s compartment. One indi- 
Vidual is required to operate this equipment. 

Radar Set AN/APN-43is similarto AN/APN-10, 
and may be used in connection with any Eureka type bea - 
con suchas AN/TPN-2, AN/PPN-1,or AN/PPN-2, Italso 
operates in conjunction with YH and YJ type beacons and 
pCR-695 IFF equipment, 

Test equipment required for maintenance and tun 
ing of AN/APN-10 includes Test Equipment IE-45 (depot) 
and Test Equipment IE-56 (field), 

There were no AAF requirements as of 1 Feb- 
ruary 1945, 
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AN/APN-10 scope displays ground station responses on 
two scales with Oto 5and 0 to 50 mile ranges, and indicates 
right-left direction of the ground station relative to the line 
of flight. 
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RADAR SET AN /APN-10 


Component 


Transmitter-Receiver-Indicator 
July 1945 
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| Nomenclature 


RT-XA-16/ APN-10(XA-2) 


TOTAL WEIGHT 30 LBS. 


Size’ Weight 
11”? x 8”? x 19” 30 Lbs, 
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Radar Set AN/APN-12 is an airborne interro- 
gator responsor equipment designed to indicate range and 
relative azimuth in conjunction with ground installations 
of radar beacons of the Eureka type, BABS equipment, and 
YH and YJ radar beacons. A modified ‘‘A’’ scope is used 


to give right left indications and range. This set is simi- 


lar to Radio Sets SCR-729 and AN/APN-2 and is intended 
to supplement and eventually replace these sets since it 
combines their functions and frequency coverage. Shape 
and mounting of the AN/APN-12 is comparable to that of 
the SCR-729 and AN/APN-2, 

This equipment consists of a Receiver-Trans- 
mitter RT-11/APN-12 which can transmit and receive on 
at least three separate frequencies in the Mark III IFF 
band and on the five Rebecca-Eureka frequencies. Fre- 
quency of the transmitter and receiver are independently 
adjustable. Selector switch tuning permits use of any pre- 
set transmitter or receiver frequency while the aircraft 
is in flight. Normally the unit will operate as an interro- 
gator responsor; however, the basic circuits have been so 
designed that the equipment may also operate as a trans- 
pondor beacon, The choice of either one depends on the 
tactical requirements. 

Test Equipment required for the operation and 
maintenance of AN/APN-12 includes Test Equipment IE- 
06-A, Signal Generator GR-804-C and Oscilloscope RCA- 
158. 


AIRBORNE INTERROGATOR 
RESPONSOR PROVIDES VISUAL 
SINDICATION OF INTERROGATED 
BEACON'S RANGE AND RE- 
LATIVE AZIMUTH... 





AN/APN-12 


30 WATTS D.C. @ 24-28 
VOLTS - 150 WATTS @ 80 
OR 115 VOLTS, 400 to 2400 


POWER INPUT 
C.P.S8 


cia 

156-186 MC 
RANGE 20 MI, FOR EUREKA 

BEACON, 90 MI. FOR YH 
OR YJ BEACON, 50 MI, FOR 
AN/TPN-1, AN/TPN-3, 
SCR-695, 100 MI, FOR 
AN / L. 












TUBE COMPLEMENT 
















(NO. ype. Ne; EYRE 
j 6SN7GT 1 6y6 
4 6HEGT/G 7 BACT 
2 2X2 1 6V6GT/G 
2 6X5GT/G 2 6SL7GT 
1 6G6GT 1 5U4G 
1 8BP1 1 2C26A 
1 BAK5 1 BES 
1 9002 1 6SJ7 








Radar Set AN/APN-12 isan airborne interrogator responsor equipment used in conjunction with ground beacons 


for aircraft navigation and for Mark II 1FF land, sea and air operations, 
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AN/APN-12 








Receiver Transmitter 
RT-1 1/APN-1 2 








Antenna AT-96/APN-12 





Control Boxes Antenna AT-97/APN-12 

RADAR SET AN/APN-12 TOTAL WEIGHT 105 LBS. 
Component _ Nomenclature Size Weight 
Receiver-Transmitter RT-11/APN-12 1a? s-18" 2-13" 40 Lbs. 
Control Box C-169/ APN-12 a xe xo 1 Lb, 
Control Box C-170/ APN-12 si a 1 Lb, 
Indicator ID-169/ APN-12 26 Lbs, 
Mounting FT-406-A (2 each) * 
Mounting FT-409-A 3 Lbs. 
Mounting FT-416-A 3 Lbs. 
Antenna AT-96/APN-12 (3 each) 5 Lbs, 
Antenna AT-97/APN-12 (2 each) 5 Lbs, 
Video Gate Mx-284/ APN-12 Be) TO 9 Lbs. 
Mounting Base MT-165/U 6) 3?" 10"? 2 Lbs. 
Cable Clamp M-297— * 
Coupling MC-277 * 
Remote Tuning Device C-195/APN-12 97)» 9)? x» 37? 1 Lb. 
Receptacle UG-191/AP 1”? long x 1’’ diam. ‘ 


and includes plugs, adapters, cable adapters and r-f cables. 
* less than one pound in weight. 
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CONFIDENTIAL 


Radar Beacon AN/APN-19, (Rosebud) is an air- 
borne range coded beacon which is installed in fighters to 
enable Ground Radars AN/CPS-1, AN/CPS-6 and SCR-584 
to identify and vector these ai rplanes at ranges greater 
than the ground radars normally can function with airplanes 
not So equipped. This equipment increases the range and 
reliability forclose support bombing and photo-reconnais- 
Sance when used with modified SCR-584 radars. 

The set is capable of being interrogated by radars 
having beacon functions and replying with a range coded 
Signal permitting the beacon to be located in range and azi- 
muth. Atunable 7 megacycle-bandwidth cavity is available 
when itis desired to eliminate all frequencies except those 
of one interrogating radar. Reply may be coded by three 
code pips, the spacing of which may be varied so that seven 
combinations are possible, 

The equipment is similarto RadioSet AN/UPM-2 
adapted forairborne operation. Antenna Assembly AS-172/ 
AP, the horizontally polarized antenna designed forairborne 
operation, consists ofadual linear array of six dipoles for 
receiving and transmitting. Present indications show that 
for fighter planes, vertically polarized antennas are pre- 
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AN/ APN-19 


ferred as the vertically polarized dipoles will be only one 
and one-half inches lone. 

Test equipment required for maintenance and tun- 
ing includes Test Set TS-125/AP, Wavemeter TS-117/GP, 
TestSet TS-3A/ AP, Signal Generator TS-155C/UP, Press- 
urizing Kit MK-20/ UP, Multimeter TS-297/U, Oscilloscope 
TS-239/UP, Oscilloscope TS-34/AP, Voltage Divider TS- 
89()/AP, Multimeter TS-352/U, Dynamotor Test Set TS- 
414/U, and Tube Tester I-177. 

Army Air Forces requirements as of 1 February 
1945 were 3273 for the calendar year 19465, 
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Radar Transmitter T-128/APN-19 





Control Box C-238/APN-19 


RADAR BEACON AN/APN-19 


Component Nomenclature 
Control Box C-238/APN-19 
Control Box C-239/ APN-19 
Antenna AT-104/APN-19 
Radar Transmitter T-128/APN-19 
Radar Receiver R-149/APN-19 
Dynamotor DY-30/APN-19 


and includes plugs cable adapters etc. 
Section 4 - Graphic Survey 





Radar Receiver R-149/APN-19 





Antenna AT-104/APN-19 





Control Box C-239/APN-19 


TOTAL WEIGHT 30 LBS. 


Size 


BO et 
Be x4 5 
2’’ x 3’’ Diameter 
9’’ x 7” Diameter 


.9’’ x 7” Diameter 


Be BP? ef 


Weight 


* 


1 Lb. 
-* 


7 Lbs. 
6 Lbs. 
10 Lbs. 


July 1945 
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Training Equipment AN/ APN-T1 isa bench train- 
er designed to train students in the operation of Radio Set 
SCR-729, It is intended to present realistically to the stu- 
dent as many as possible of the situations which may arise 
under actual flight conditions in connection with the per - 
formance of SCR-729. 

Training Equipment AN/APN-T1 comprises var- 
ious components of SCR-729, slightly modified. The train- 
ing unit consists of two chassis, mounted one above the 
other, andassembled in a double-deck cabinet. The upper 
chassis contains Code Selector KY-2/APN-T1, while the 
lower contains RF Generator O-6/APN-T1, Eitherchassis 
may be removed through the front of the cabinet by dis - 
connecting the interconnecting cable and removing the pro- 
per rack panel screws, 

Synchronizing pulses from Radio Receiver and 
Transmitter BC-800-A are applied to the input circuit of 
the generator and enter two parallel channels, One chan- 
nel generates a signal which simulates ground reflections 
The other channel generates signals which simulate resp- 
onses fromvarious beacons and IFF equipment. The code 
selector works inconjunction with the generator, providing 
mechanical switching to Simulate coding; and also provides 
a meansof switching for the selection of the desired signals, 
Each of the two generator channels contains an RF oscil- 
lator which is modulated by the video signals generated in 
that channel. The resulting RF pulses from both oscil- 
lators are coupled into a common RF output cable and ap- 
plied to the receiver antenna input of Radio Receiver and 
Transmitter BC-800-A, These RF pulsesare detected and 





Indicator BC-929-A Visor 











Radio Frequency Generator 








AN/APN-T1 


the video pulses applied in the normal manner to Indicator 
BC-929-A. Thus, so far as the student is concerned, the 
indications on the indicator are similar to those occuring 
underflight conditions. The selection of the video signal , 
range ,azimuth, etc.,are at the discretion ofthe instructor, 
The instructor can, by Suitable manipulation ofthe controls 
of the unit, require the student to make any adjustments or 
observations on SCR-729 which would normally be requir- 
ed of the student under flight conditions. 

Two indicators may be connected in parallelin 
order to provide separate indications for instructor and 
student. The BC-800-A and BC-929-A are wired so that 
they can be operatedfromthe 80-volt supply. This permits 
all units of the equipment to be operatedfrom a common 
power supply. 

No special test equipment is necessaryfor main- 
tenance of this trainer, 

There were no AAF requirements as of 1 Feb- 
ruary 1945, 


POWER INPUT 28 AMPS 24 V. DC 
TYPE OF SIGNAL 
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Visor 


O-6/APN-T1 





Control Panel BC-703-A 


Inverter Unit PE-115-A Radio Receiver and Transmitter Control Box 

BC-1145-A 
TRAINING EQUIPMENT AN/APN-T1 TOTAL WEIGHT 196 LBS. 
Component Nomenclature bize Weight 
Radio Receiver and Transmitter BC-800-A Lea ee eo 34 Lbs. 
Mounting FT-416-A 127 Sih ae 3 Lbs, 
Indicator BC-929-A (2 each) 9’’ x 9’’ x 16”’ (ea) 26 Lbs. 
Mounting FT-409-A (2 each) 16° 20 as 3 Lbs. 
Radio Control Box BC-1145-A Oe Ae BPS 2 Lbs, 
Mounting FT-406-A fae” 3-Lbs, 
Radio Frequency Generator 0-6/ APN-T1 9° -x 19 x 15” 18 Lbs. 
Code Selector KY-2/ APN- z 9” x 19"? x 15” 36 Lbs. 
Double Deck Cabinet | | i (18x 9”? XLS . 36 Lbs, 
Inverter Unit PE-115- | jf Tans x 8” x12) oe - 33 Lbs. 
Control Panel BC-703-4 | hel) Poat_N@Sasio! a | 127% F i" 20 Lbs, 

SEW LA La bili 


and includes plugs, adapters, wire and misc. cable. 
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Beacon Antenna Assembly AN/CPA-1 is an air 
transportable adapter equipment used to convert Beacon 
Transmitter-Receivers AN/TPN-1, AN/TPN-2or AN/TPN- 
stor blind approach of aircrait equipped with interrogator 
responsor equipments, such as Radio Set AN/APN-2 or 
SCR-729 under adverse weather conditions. Approaches can 
be accomplished to within one mile of a runway, The act- 
ual landing is then accomplished visually. 

This assembly consists of a collapsible triangu- 
lar frame-like antenna reflector, and a switching unit for 
alternating the antenna leads. This set when used with the 
radar homing beacon, willform a ““BABS’’ system, similar 
to Radio Set AN/CPN-7. 








AN/CPA-1 


Power is obtained from 110 volts, 50-60 cycle 
power source or from a 24 volt de. source utilizing an in- 
verter, Power input is 20 watts. The equipment operates 
over a frequency range of 214 - 234 mc. 

AN/CPA-1 requires no special test equipment 
for maintenance or operation, 

There were no AAF requirements as of 1 February 


| 20 WATTS @ 110 
| VOLTS 


REQUENCY 914 ~ 934 MC 


1945, 

















Inverter Unit PP-76/CPA-1., 





Antenna System AS-30/CPA-1 assembled for operation. 


RADAR ANTENNA ASSEMBLY AN/CPA-1 


Component Nomenclature 


Antenna system 
Switching Assembly 
Inverter Unit 


and includes plugs and cords. 
July 1945 





TOTAL WEIGHT 155 LBS. 


Size Weight 

ri (‘SQ xi 122" 90 Lbs. 
= OM PEGA 27 Lbs, 

67? x 7”) x 10 Lbs. 
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Radio Set AN/CPN-2 is the ground portion of 
the precisionaircrattnavigational system known as Shoran 
whichemploys radar ranging and beacon principles, This 
system is used for precision navigation, permitting posi- 
tioning of aircraft within 75 feet of any point in the range 
of the system, 

Shoran consists of one aircraft equipment (AN/ 
APN-3) and two identical ground station equipments (AN/ 
CPN-2). The AN/CPN-2’s provide signals which are util- 
ized by the aircraft equipment (AN/APN-3) to measure the 
distance from the aircraft to each of the two AN/CPN-2 
ground stations. Inpractice one performs the “‘rate”’ du- 
ties while the otheractsas the “‘drift’’ station. The “‘drift’’ 
station’ is the one which provides the course or arc flown 
by the navigator. The ‘‘rate’’ stationprovides the inter- 
secting or bombing point. These indications depend on the 
plane’s receiver-indicator system, i.e., a ground station 
may be a “‘rate’’ station for one airplane and a “‘drift’’ 
station for another. A maximum of 20 airborne equip- 
ments can use a single pair of ground beacons simultane- 
ously. (For further details on the operation of Shoran re- 
fer to Radio Set AN/APN-3.) 





Radio Transmitter T-12/CPN-2 


POWER INPUT 1200 WATTS, 115 VOLTS, _ 
400 CPS; 400 WATTS, 4 


POWER OUTPUT 


[ FREQUENCY | 
TYPE OF SIGNAL IP 
| PULSE LENGTH _ 
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280 MILES 
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AN/CPN-2 





Monitor ID-18/CPN-2 


The following major components of AN/CPN-2 
perform the functions indicated: 

Transmitter; when interrogated by AN/APN-3 
this unit responds by transmitting a pulsed signal at the 
proper ri frequency. 

Monitor; this component contains the rf receiver 
unitfor receiving the signals from AN/APN-3. It also in- 
corporates a network for controlling the overall delay of 
the station, and a master timing unit used as a reference 
standard for the airborne timer, An oscilloscope is pro- 
vided for checking the delay and a wavemeter is included 
for checking the frequency of the rf receiver. 

Shoran may be used as an aid in photographic 
reconnaisance, aerial mapping for establishing a bombing 
line, dropping paratroopers and supplies over a pre-select- 
ed point, and for precision navigation of aircratt and of 
ships to the ground Stations, 

Additional test equipment used in the mainten- 
ance of Radio Set AN/CPN-2 includes Voltmeters IS-185 
and IS-189, and Power Meter TS-305/UP. 


SWGn the highest terraine 
ie af lis or buildings. 
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Complete installation of Vehicular Mounting Kit for Radio Set AN/CPN-2, 


RADIO SET AN/CPN-2 TOTAL WEIGHT 1163 LBS 
Component Nomenciature - Size Weight 
Transmitter T~12/CPN-2 26”? x 20’? x 41”? 209 Lbs. 
Monitor ID-18/CPN-2 with receiver 26”? x 20” x 22”? 98 Lbs. 
Antenna Mast & Reflector AN-28/CPN-2 12°? x QO » 144” 191 Lbs, 
Antenna Bed 78 Lbs, 
Mast Accessories 19” x 44” x 14” 195 Lbs. 

4 Homelite Power PU-4/CPN-2 Tee Eek 140 Lbs. 

Type HRU-AD 

2 Gas Cans in case packed for shipment ig’? x 14” x 29” 49 Lbs. (Ea.) 
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Radio Set AN/CPN-3, is an air transportable 
radar beacon for ground installation, designed to provide 
range, direction and identification for the homing of planes 
equipped with search radars. 10 cm band. 

When attempting to home on this equipment, the 
aircraft equipped with airborne search equipment switches 
from radar “‘search’’ to “‘beacon’’ position. The signals 
fromthe aircraft, when received at the beacon, actuate the 
beacon transmitter, causing a group of coded pulse signals 
to be generated and transmitted to the aircraft where they 
appearas echoes on the indicator of the radar equipment . 
The distinctive keying or pulse grouping of the beacon Sig- 
nals identifies the beacon to the homing aircraft. 

Performance, in general, has been good, and 
these beacons are in operational field and training use. In 
the British Isles, the beacons are operated in pairs, one 
automatically being put into operation by the failure of the 
other, Anover interrogation gate and local interference éli- 
minator have been incorporated in the system, 

This equipment uses separate receiving and trans- 
mitting antennas; each a linear array of six elements of three 
horizontal dipoles, curved and equally spaced about a point. 

It is expected that Radio Set AN/CPN-8 will be re- 
placed by Radio Set AN/CPN-8, 

Test equipment required in the maintenance and 
tuning of this equipment includes Voltmeter IS-189, Test 
Set TS-14/AP, Synchroscope TS-28/APN, Phantom Antenna 


and Attenuator TS-74/UPM, Voltage Divider TS-89/AP, i * 
Wavemeter TS-111/CP, Mast Head AS-9/CPN-3 





TUBE COMPLEMENT 








POWER INPUT 1.7KW@115VOLTS 
[POWEROUTPUT _—s——s[10 KW (PEAK)—~—“CSCséds 
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ON RADAR SCREEN 
DATA SUPPLIED BEACON IDENTIFICATION, 
FROM BEACON 
[MAXIMUM RANGE [LINE OF SIGHT TO 100 MI. | 
[PULSE LENGTH ——s«d(O.5 MICROSECONDS _—i 






he 





2 
3 
2 
8 
1 
3 
4 
7 
1 
1 


NWN NMR NYRR re 





BEACON HAS TO BE INTERROGATED BY PLANE. 
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Radio Set AN/CPN-3 is an air transportable rad r beacon designed to provide range, direction and identifi- 
cation for the homing of 10cm band ASV radar equipped dircFait.| ™ Frm e 
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Radio Set AN/CPN-3 front view, doors of housings open. 


RADIO SET AN/CPN-3 TOTAL WEIGHT 1400 LBS. 


Component Nomenclature size Weight 
Radio Receiver R-11/CPN-3 Bo x18) x13. 53 Lbs. 
Coder KY-1/CPN-3 By 19" ee 3" 40 Lbs. 
Monitor ID-13/CPN-3 Be OP eS a? Lbs. 
Radio Transmitter T-8/CPN-3 

Power Supply PP-8/CPN-3 

Mast Head AS-9/CPN-3 43”’ x 4”? diam. 

Antenna Support AB-2/CPN-3 includes Mast Head 20’ High 127 Lbs. 


and includes plugs cable adapters etc, 
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Radio Set AN/CPN-6,an air transportable coded 
beacon for ground installation, provides range, direction 
and identificationforthe guidance of aircraft and is similar 
to RadioSet AN/CPN-3 but operates on a higher frequency. 

This equipment is a homing beacon which, when 
used in conjunction with suitable airborne radar interro- 
gator-responsor equipment, will aid aircraft in navigating 
to a designated spot on the ground. 

When attempting to home on this beacon an air- 
craft equipped with airborne interrogation equipment flies 
toward the beacon with the interrogator operating. Signals 
from the aircraft, when received at the beacon actuate the 
beacontransmitter, causing a coded group of pulse signals 
to be generated whichare transmitted to the aircraft, where 
they appearas echoes on the indicator of the interrogator- 
responsor equipment. The distinctive keying or pulse 
grouping of the beacon signals identifies the beacon to the 
homing aircraft. The discriminator accepts 2 to 5 micro- 
seconds interrogating pulses, rejecting pulses shorter than 
2 microsecondsorlongerthan5 microseconds. A selection 
of 56 codes are available in each transmitter. 

This equipment has a linear array of slotted 
wave guide elements, 12 for the receiver and 12 for the 
transmitter. Thepatternis uniform in azimuth, 3 db down 
at 5 degrees above or below the horizontal, There isa 
special two-element broad beam antenna for shipboard in- 
stallation. 

Power is obtained froma 115/230 volt, 50-70 cps 
source with a power consumption of 2 kilowatts and a peak 
power output of 25 to 50 kilowatts. Maximum range of the 
equipment is 100 miles. 





AN/ CPN-6 


Test equipment required for the maintenance of 
Radio Set AN/CPN-6 includes Detector Amplifier Assem- 
bly AN/UPA-1, Voltmeter IS-189, Synchroscope TS-28/ 
UPM, Voltage Divider TS-89/AP, Radio Frequency Test 
Load TS-108/AP, Test Set TS-120/UP. 

AAF requirements as of 1 February 1945 were 
240 for the calendar year 1945 and 60 for 1946. 


POWER INPUT 2 KW @ 115/230 VOLTS 
00-70 CPS 


POWER OUTPUT 25-50 KW (PEAK 


FREQUENCY TRANSMITTER 9310 
MC; RECEIVER 9320- 
9430 MC 


ee OF SIGNAL RANGE a 










| RECEIVER SENSITIVITY _|.0,0004 M) 
RANGE 100 MILES _ 





TUBE COMPLEMENT 


[No] Type ‘|| no. | TYPE 
1 


723B OD3/VR-150 
GACT BAGT 
6SN7GT 815 

6SLIGT 5D21 

5RAGY 2348 

6B4G 705A 
6SJ7GT IN23 
0C3/VR-105 
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AS VIEWED ON THE 

INDICATOR OF THE AIR- 
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AN/ CPN-6 





Receiver Cabinet 





Antenna Mast Assembly (AB-42/'CPN-6) 


KADIO SET AN/CPN-6 


Nomenclature 


Antenna Assembly 
Antenna Mast Assembly 
Transmitter-Modulator 
Radar Receiver 

Coder 

Modulator Driver 
Discriminator 
Transmitter Power Supply 
Aute Transformer 
Receiver Cabinet 
Transmitter Cabinet 


Component 


AS-119/CPN-6 
AB-42/CPN-6 
T-79/CPN-6 
R-88/CPN-6 
KY-6/CPN-6 
AM-44/CPN-6 
F-12/CPN-6 
PP-93/CPN-6 
MX-202/CPN-6 
CY-170/CPN-6 
CY-169/CPN-6 





Transmitter Cabinet 


Antenna Assembly (AS-119/CPN-6) 


TOTAL WEIGHT 


Size 


20"? x 4” dia. 

Ve 16 x20" 
11's 16? x 207? 
11? 1B? 520” 
11? S16" = 20" 


1S Eee se 
13 x a vo TO"? 

18’? x 50” x 24" 
LS”? SOY x 24” 


and includes set of connecting and interconneting cords and test accessories kit. 
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1800 LBs. 


Weight 


177 Lbs. 
193 Lbs. 
115 Lbs. 
45 Lbs, 
57 Lbs, 
74 Lbs, 
45 Lbs. 
143 Lbs, 
66 Lbs. 
265 Lbs. 
265 Lbs, 
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Radio Set AN/CPN- 7, sometimes known as 
““BABS’’, is a modification of the airborne IFF Radio Set 
SCR-695 to forma ground, air-transportable, radar bea- 
con transponder to provide a means of landing aircraft e- 
quipped with Radio Set SCR-729 or Radio Set AN/APN-2 
under conditions of poor visibility and low ceiling. Use of 
the equipment will permit approaches in line with and to 
Within one mile of the runway and to analtitude of 200 feet, 
the actual landing being conducted visually. 

When interrogated by an interrogator-responsor 
suchas SCR-729, the BABS beacontransmits a beam slight- 
ly off the right of the runway (as viewed from the approach- 
ing aircraft) forapproximately 1 second, and then another 
to the left of the runway for about 0.2 seconds, When ex- 
actly on the runway, the approaching aircraft is ina field 
of constant signal strength and receives a signal of un- 
changing amplitude, this manifesting itself as asteady sig- 
nal(without flicker)on the airborne indicator, If the air- 
plane is to the right or to the left of the runway, the am- 
plitude of the signal will be different and an amplitude flick- 
er will be observed onthe right or left of the indicator cor- 
responding to the side of the runway that the airplane may 


a iconTINUOUS S1G- 
ONAL PULSE CEN- —& 
_ TERED ON RUNWAY.) 





AIRGRAFT BEARING LEFT OF | 

RUNWAY BEAGON RESPONSE © 

WILL FLIGKER.(LEFT POR- 

TION OF BEACON RESPONSE 

BRIGHT FOR 0.2 SEGOND- 
RIGHT PORTION ALTERNATE-| 7 @ 
| LY LIGHT FOR ONE SECOND) 


“90 “SCALE 





Radio Set AN/CPN-7 (BABS) is air transportable | Bak Medbeh eee pas which ips 


AN/CPN-7. 


be approaching. 

This equipment requires a 110 volts 60 cycle pow- 
er source, 

Test equipment used in the maintenance of this 
equipment includes Test Equipment IE -46. 


| POWER INPUT Ee WATTS, 110 Y, 


[POWER OUTPUT ho waras 
ECRIVE A 171-181 MC, | 
TRANSMITTER 168.5 — 
178.5. MC. 
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aircraft equipped with Radio Set SCR-729 or Radio Set AN/APN-2 © 
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AN/ CPN=7 








Case CY-47/CPN-7 with Power Unit, 
Onan Model 358RS 





Case CY-46/CPN-7 with Mountings FT-247-F 
and Switching Assembly SA-10/CPN-7 





Antenna 
AT-31/CPN-7 Antenna Mast AB-3/TPN-1 


Receivers-Transmitters RT-29/CPN-7 


RADIO SET AN/CPN-7 TOTAL WEIGHT 200 LBS. 
Component Nomenclature Size Weight 
Case CY-46/CPN-7 28) 20" LB 45 Lbs, 
Receiver-Transmitter RT-29/CPN-7. » 13”? x 14> x10" 40 Lbs, 
pwitching Assembly SA-10/CPN-7 | Be ate Lat 11 Lbs. 
Antenna AT-31/CPN-7 Length 18”’ 

Antenna Mast ~ AB-3/TPN-1 Length 20’ Diam, 2”’ 7 Lbs, 
Case CY-47/CPN-7 257? x 20"? x 18" 45 Lbs 
Onan Power Plant #358RS 

Antenna System AS-48/CPN-7 8” x 8’? x11” Height 27” 

Mounting FT-242-F 
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RadioSet AN/CPN-8, anair transportable coded 
beacorw ‘for ground installations is similar to Radio Set 
AN/CPN-3 except that AN/CPN-8 is much smaller. De- 
signed to respond to 10 cm band radar sets having pro- 
vision for beacon interrogation, provides range, direction 
and identification for the guidance of planes. 

When attempting to home on this beacon, an air- 
craft equipped with airborne interrogation equipment flies 
towards the beacon with the interrogator operating. The 
signals from the aircraft, when received at the beacon act- 
uate the beacontransmitter, causing a group of coded pulse 
signals to be generated and transmitted tothe aircraft where 
they appear as echoes on the indicator of the interrogator- 
responser equipment. The distinctive keying or pulse group- 
ing of the beacon signals identifies the beacon to the homing 
aircraft, The discriminator rejects pulses shorter than 
2 micro-seconds or longer than 4 micro-seconds, Coding 
is provided by means of 6 code pips, making 50 codes pos- 
sible, 

The antenna consists of a linear array of ver- 
tically stacked triple dipoles, 14 in transmitting and 14 in 
receiving antennas. It is omnidirectional in azimuth with 
7 degree vertical half power beam width, mounted on a mast 
so that total height is 25 feet, Usual polarization is hori- 
zontal but vertically polarized antennas are available. 

Radio Set AN/CPN-8 transmits coded pulses on 
3256 mc. and receives in the frequency range of 3267 to 
3333 mc. The equipment operates on 100-130 volts or 200- 
260 volts, 50-70 cycles. Aninput of 1300 watts produces a 
peak power output of 2,25 kwormore. The maximum range 
of the equipment is more than 100 miles. 
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5RAGY 3 3B24 

6ACT 4 6X5GT/G 
6AGT 1 715B 

6B4G 2 807 

6Sj7 2 OD3/VR-150 
6SL7GT 1 5CP1 
6SN7GT 2 2X2 
0C3/VR-105 2 6H6 

2]38 1 446B or 2C40 


‘BEACON HAS TO BE INTERROGATED BY PLANE. 
(GORREGT PULSE LENGTH SENT QUT. ALSO 
CORRECT WAVE,BY PLANE'S RADAR OPERATOR) 
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AN/CPN-8 





Airborne Equipment Records Beacon Range (distance 
from center of scope to first pip),azimuth (position on 
scope), and identity (number & arrangement of pips) 


Test equipment required for the maintenance of 
Radio Set AN/CPN-8 includes: Wavemeter TS-111/CP, Vol- 
tage Divider TS-89/AP, Phantom Antenna and Attenuator 
TS-74/UPM, Antenna Dipole Assy. AS-23/AP, Power Meter 
TS-125/AP, and Voltmeter 18-189. 

Army Air Forces requirements as of 1 February 
were 338 for the calendar year 1945 and 40 for 1946. 
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Radio Set ANICON - 8 is an Air Transportable Radar Beacon designed to provide range, direction, and 
identification for homing 10 cm band radar equipped aircraft. 
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RADIO SET AN/CPN-8 


Component 


Receiver Coder Unit 
Transmitter and Modulator 
Voltage Control Unit 
Monitor Unit 

Mast Head 

Mast Head 

Case 

Antenna Support 

Case 

Case (2 Operating spares) 
Transmission Line 
Transmission Line 

Cord 


Monitor Unit TS-121(XA)CPN-8 (XA-1). 
Receiver Coder Unit R-56(XA)CPN-8) (KA-1). 


Modulator & Transmitter Unit T-50(XA)CPN-8 (XA-1) 
Voltage Control Unit CN-11(XA) CPN-8 (XA-1) 


Nomenclature 


R-56/CPN-8 
T-50/CPN-8 
CN-11/CPN-8 
TS-121/CPN-8 
AS-72/CPN-8 
AS-80/CPN-8 
CY-68/CPN-8 
AB-18/CPN-8 
CY-168/CPN-8 
CY-248/CPN-8 
CG-172/CPN-8 
CG-173/CPN-8 
CG-119/U 


and includes connecting and interconnecting cords 


Section 4 -— Graphic Survey 


“ox 











TOTAL WEIGHT 1900 LBS. 


Size 


10” x 17”? x 22” 
117? x17) x22" 
8”’ x 177? xX 22”? 
AGO TTS aa 
5”? x 4”’ dia. 

6’? x 6’’ dia. 
Zo Sar x48” 
20’ x 4’’ dia. 
15’’ x 17’’ x 68”’ 
$2’? x 26’’ x 20°’ 
44’ long 

48’ long 


Weight 


73 Lbs. 
110 Lbs. 
64 Lbs. 
90 Lhs. 
25 Lbs. 
30 Lbs. 
188 Lbs, 
90 Lbs. 
110 Lbs 
450 Lbs. 
25 Lbs. 
25 Lbs. 
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AN/CPN-11 





Radar Sets AN/CPN-ll.and AN/CPN-12 com- scope 3”? Dumont 224A, Signal Generator I-72, and Hickok 
prise an air-transportable ground Loran chain which pro- Model 110. 
vides a signal for position ‘“‘fixing’’ by aircraft equipped 
with Radar Set AN/APN-4 or Radar Set AN/APN-9, In op- 
eration, two AN/CPN-11’s are used as “‘slave’’ stations 
andare triggered by the double master station AN/CPN-12, 

This is lightweight equipment intended for use 
inoperations where time will not permit the installation of 
heavier conventional fixedor mobile Loran equipment, and 
in other installations where the latter equipment is con- 
Sidered impracticable for other reasons, 

The standard airborne Loran receiving equip- 
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ment AN/APN-4 is used as the basic timing device, Each 2 5D21 6H6GT 
station includes 100 percent spare components with 200 a 807 6SL7GT 
percent spare power supply components. Equipment is de- 8 3B24 2050 
signed for continuous 24 hours per day operation for at 90 6SN7GT 5CP1 
least three months, Components are interchangeable in 6 5U4G 6V6GT 
AN/CPN-11 and AN/CPN-12. 4 0C3/VR-105 2X2 

Test equipment required for the operation and 10 6B4G 6SA7/GT 
maintenance of AN/CPN-11 includes General Radio Wave S oie = 6SK7GT/G 





Meter (566A), Simpson Test Meter (IS-189), Oscillo- 
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O ESTABLISH POSITION THE AIRCRAFT TAKES BEARING ON ONE OF TWO 
| LORAN CHAINS (A+B) WHICH ESTABLISHS AIRCRAFT'S LINE OF POSITION— 
(A HYPERBOLIC CURVE DRAWN THROUGH ALL POINTS WHOSE DISTANCES FROM , 
THE TWO TRANSMITTERS OF THAT CHAIN ARE 
PROPORTIONATE) (SEE CHART, LEFT)... TO GET 
EXACT POSITION (FIX) ON THIS HYPERBOLA 
“MM «THE AIRCRAFT TAKES BEARING ON THE SECOND 

wag = LORAN CHAIN (B+C) WHOSE HYPERBOLAS CROSS 
THOSE OF THE FIRST. 
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Radar Sets AN/CPN-11 and AN/CPN-12 constitute an air transportable ground Lo hain which provides 


properly equipped aircraft with means whereby they ‘positionyat | within the range 
of 200 miles by day and 400 miles at night. =“ ii 
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AN/CPN-11 


RADAR SETS AN/CPN-1] TOTAL WEIGHT 13,000 LBS. 
Component Nomenclature Size Weight 
Antenna Assembly AS-130/CPN 

Ground Kit Mx-209/CPN 600 Lbs. 
Case CY-173/CPN (2 each) ~~ a0 ie eee 

Radar Transmitter T-82/CPN-(2 each) 24” x 24" x 40” 101 Lbs. 
Synchronizer SN-16/CPN (2 each) 10” x 24” x 29” 50 Lbs. 
Case CY-187/CPN (2 each) 30°’ x 30” x 18” 62 Lbs. 
Antenna Mast AB-46/C (4 each) Length 60’ 750 Lbs. 
Power Unit PU-6/TPS-1 (4 each) 20”? x 20”? x 80”? 225 Lbs. 
Indicator ID-102/CPN (2 each) 9” x12" x 20” 32 Lbs. 
Junction Box J-111/CPN (2 each) 2 eo eb 5 Lbs. 
Junction Box = J-110/CPN (3 each) a eo x 15)? 5 Lbs, 
Timer Cabinet Assembly CY-249/CPN (2 each) 21? x 24” x 29” 58 Lbs. 
Antenna Coupling Unit CU-76/CPN (2 each) 10’? x 15” x 20’ 30 Lbs. 
Antenna Coupling Unit CU-77/CPN (2 each) 6-67 6 3 Lbs, 
Radar Receiver R-133/CPN (2 each) 9” x 12” x 20”’ 2) Lbs, 





Radar Transmitter 





and includes tent, shelter assembly, set of interconnecting cables 
and fittings including r-f transmission lines and tool equipment set 7 
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a AN/CPN-12 
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~ = “ce GRadar Sets AN/CPN-1:  AN/ CPN-1ll com- Meter (566A), Simpson Test Meter (IS-189), Oscillo- 
prise an air-transportable ground Loran chain which pro- scope 3’’ Dumont 224A, Signal Generator I-72, and Hickok 
vides a signal for position ‘fixing’? by aircraft equipped Model 110, 
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andare triggered by the double master station AN/CPN-12. eee 2) KW, (PE 
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in operations where time will not permit the instalfation 
of heavier conventional fixed or mobile Loran equipment, 
and in other installations where the latter equipment is 
considered impracticable for other reasons. 

The standard airborne Loran receiving equip - 
ment AN/APN-4 is used as the basic timing device. Each 
Station includes 100 percent spare components with 200 
percent spare power supply components, Equipment is de- 
signed for continuous 24 hours per day operation for at 


















least three months. Components are interchangeable in OC-3/VR-105 6SK7GT/G 
AN/CPN-11 and AN/CPN-12, 6ACT | 6BSATGT/G 

Test equipment required for the operation and | BHEGT/G | 2x2 
maintenance of AN/CPN-12 includes General Radio Wave | c | BSLIGT 


TO ESTABLISH POSITION THE AIRCRAFT TAKES BEARING ON ONE OF TWO 
LORAN CHAINS (A+B) WHICH ESTABLISHS AIRCRAFT'S LINE OF POSITION-— 
Jt HYPERBOLIC CURVE DRAWN THROUGH ALL POINTS WHOSE DISTANCES FROM 
m THE TWO TRANSMITTERS OF THAT CHAIN ARE 
PROPORTIONATE) (SEE CHART, LEFT)... TO GET 
EXACT POSITION (FIX) ON THIS HYPERBOLA 
THE AIRCRAFT TAKES BEARING ON THE SECOND 
LORAN CHAIN (B+C) WHOSE HYPERBOLAS CROSS 
THOSE OF aa SAN as 
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Radar Set AN/CPN-12 and AN/CPN-11 constitute an air transportable ground Loran chain which provides 
properly equipped aircraft with means whereby they may obtain a fix of position at any time within the range 
of 200 miles by day and 400 miles at night. 
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AN/CPN-12 





Radar Transmitter 


RADAR SET AN/CPN-12 


Component 


Radar Transmitter 
Synchronizer 
Case 

Antenna Mast 
Power Unit 

Case 

Antenna Assembly 
indicator 

Ground Kit 
Junction Box 
Junction Box 


Timer Cabinet Assembly 


Junction Box 

Antenna Coupling Unit 
Antenna Coupling Unit 
Radar Receiver 


Nomenclature 


T-82/CPN (2 each) 
SN-16/CPN (4 each) 
CY-187/CPN (2 each) 
AB-46/C (4 each) 
PU-6/TPS-1 (4 each 
CY-173/CPN (4 each) 
AS-130/CPN 
ID-102/CPN (4 each) 
MxX-209/CPN 
J-111/CPN (2 each) 
J-110/CPN (2 each) 
CY-249/CPN (4 each) 
J-112/CPN (3 each) 
CU-76/CPN (2 each) 
CU-77/CPN (2 each) 
R-133/CPN (4 each) 





i” 


TOTAL WEIGHT 


pize 


94'? » 24°? x 40” 
10°? x 24’" x 29" 
s0”’ x 30”’ x 18”’ 
60’ long 

Ory x a)? x ay"? 
99 x 21”? x 24” 


Os 1a 20 


ae x gi? x 15"? 
nas x q?? ¥ 4.5"" 
91?’ x 24” x 29”’ 
Pe x 15” 

10" 218" 220": 
g”’ x 6’? x 6”? 

GP LOY 0" 


and includes set of interconnecting cables and fittings including r-f transmission line. 
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18000 LBS. 


Weight 


101 Lbs. 
50 Lbs, 
62 Lbs, 

750 Lbs. 

225 Lbs. 


345 Lbs, 
600 Lbs. 
5 Lbs, 

5 Lbs. 
20 Lbs, 
5 Lbs. 
30 Lbs. 
3 Lbs. 
25 Lbs. 
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Radar Beacons AN/CPN-16 and AN/CPN-16X 
are lightweight, airtransportable sea rescue transponders 
designed to facilitate the location of life rafts by radar eq- 
uipped searching aircraft. AN/CPN-16 is designed for 
multiplace rafts while AN/CPN-16X is designed for single- 
place-raftinstallation. It operates in conjunction with and 
provides range and azimuth information to such radars as 
SCR-521-A, SCR-729-A and AN/APN-12, No special skill 
1S required for the operation of the unit. 

In operation this equipment may be automatically 
interrogated by a searching aircraft, or it may be operated 
in morse code fashion by the life raft occupant. A moni- 
toring circuit is provided whereby the pilot may search 
foraircraftin his vacinity and monitor the units transpon- 
deraction. Acontinuous operating life of at least 30 hours 
is expected under most conditions. 

The collapsible antenna mast is approximately 
o9 inches high when extended and is vertically polorized., 
It is so constructed that it mounts into the life raft socket 
normally provided for a corner reflector target. 

Although the pulse transmitted by AN/CPN-16 
is four miles long an experienced scope operator encoun- 
ters very little difficulty in tracking to a point directly 
over the raft. The expected range for this beacon is 50 
miles against the above radars, 

This unit is similar to AN/CPT-2 in application 
only. It will eventually replace it. 

Test Equipment IE-45 ts used for the mainten- 
ance of AN/CPN-16 and AN/CPN-16X. 
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PULSE LENGTH | 10 MICROSECONDS 


APPROX. 





Components of Radar Beacon AN/CPN-16 


RADAR BEACON AN/CPN-16 


Component 


Nomenclature 


Receiver Transmitter 
Battery Case 


RT-103(XA)CPN 


RADAR BEACON AN/CPN-16X 


CY-439(XA-3)/CPN-16(XA-2) 


TOTAL WEIGHT 6 LBS. 


Size Weight 
2) eo e156" 1 Lb, 
ter? eet ® Lbs, 


TOTAL WEIGHT 5 LBS. 


‘rR Peo hz j 
Component Nomenclature f sized 2% | Weight 
| i nN ss 5 ] I sod | i 
Receiver Transmitter RT-103(XA)CPN bi | | Pests b | s 3 1 Lb, 
Battery Case CY-440(KA-1)/CPN-16(XA-1)\> & © cy S08 x 5" gr eee = 4 Lbs. 
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Radar Set AN/CPT-2 
is a lightweight, air trans- 
portable, sea rescue beacon 
intended for use by a fighter 
pilot forced down on over- 
water flight. Used in one- 
man life rafts, this set en- 
ables searching aircraft, eq- 
uipped with radar sets such 
as SCR-521, SCR-729 and 
AN/APA-12, to locate the 
raft. No special skill is re- 
quired for operation. 

The above oscilloscope pattern illustrates how 
a typical signal from AN/CPT-2 will appear on the radar 
receiver-indicator located in the searching aircraft. 

Animproved higher-powered version of this sea 
rescue beacon for single or multiplace rafts is now under 
development. It will operate on the crossband principle 
and contain such additional features as monitoring facil- 
ities and coded output signals. See AN/CPN-16 for further 
information. 

AN/CPT-2 will transmit continuously at 176 mc. 
with a range of approximately 12 to 18 miles, permitting 
direction finding (DF) bearings to be taken on the equip- 
ment. Rangeofthe aircraft from the beacon cannot be de- 
termined directly although a rough idea of range is indi- 
cated by the signal intensity. 

Frequency stability is achieved by careful con- 
struction of the transmitter circuits and by choosing the 
batteries so the plate voltage does not vary appreciably 
during the life of the beacon, Pulse rate is 45 kc, plus or 
minus 5ke. Frequency is adjustable from 166 to 186 mcs. 

Continuous operating life of the beaconis at least 
30 hours at normal temperatures, decreasing to about 12 
hours at zero temperature. 








Radar Set AN/CPT-2 (XA-3) 


RADAR SET AN/CPT-2 


Component Nomenclature 
Beacon and Antenna 

Battery (2 ea.) BA-30 . 
Battery BA-38-R 


* Weight less than one pound, 
July 1945 
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Radio Set AN/CPT-2 is installed in life raft after being’ 
forced down and operates automatically. 


Afterthe signal is picked up, the searching air- 
craft is turned to give equal strength on both sides of the 
screen, A sudden decrease in signal strength indicates 
passing directly over the raft. 

Power source for Radar Set AN/CPT-2 is two 
1-1/2volt ‘‘A’”’ batteries and one 93-1/2 volt ‘‘B’’ battery. 

This set is similar in purpose to the British T- 
3180 (Walter) butisimproved mechanically and is designed 
for American production techniques. 

Test equipment required for use in maintenance 
and operation of the equipment includes Test Equipment 
IE-56-A and Signal Generator BC-906-C or D, 

AAF requirements as of 1 February 1945 were 
2,000 for the calendar year 1945, 












| POWERSOURCE | —ssS BATTERY 
ee OUTPUT 100 MILLI WATTS 


176 Mi 
DE O SS 
ANTENNA 2 QUARTER-WAVE 
DIPOLES 
RANGE 12-18 MILES 





[NO. [TYPE || No, | TYPE 


TOTAL WEIGHT 4 LBS. 


Size Weight 
a & Lo" -s-8"* 3 Lbs, 
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Beacon Transmitter Receiver AN/TPN-1 is an 
air transportable ground beacon responder consisting of a 
modified SCR-695, powersupply, andantenna. This device 
when in operation, and only when interrogated by the pro- 
per airborne equipment, emits a radio signal which, when 
interpreted by suitable apparatus, provides navigational in- 
formation for homing purposes, 

This equipment is used inconjunction with Radio 
Set AN/APN-2 by the Troop Carrier Command for mark- 
ing glider landing and drop zones, 

Beacon Transmitter Receiver AN/TPN-1 (Big 
Eureka) weighs 150 pounds. It can be set up in about half 
an hour and requires no operator once it is turned on. 

The equipment is operated from a 24-volt bat- 
tery witha power input of 90 watts producing a power out- 
put of 15 watts over a frequency range of 214 to 234 mc. 
Its operating range is approximately 90 miles, 

Test equipment used in the maintenance and op- 
eration of the.equipment includes IE-46-B and IE-45, 

There were no Army Supply Program require- 
ments as of 1 February 1945, 


POWER INPUT 90 WA 24 V. DC 
POWER OUTPUT 15 WATTS (PEAK 


FREQUENCY 214 - 234 MC (REC. AND 
TRANS s 


TYPE OF SIGNAL rash ake oe el 
| RANGE  _—_—CédST CO) MILES 


[No [TYPE || No. | TYPE 
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AN/APN-iO0 EQUIPPED GLIDERS ARE ae” 








AN/TPN-1 packed in Case CY-21/TPN-1 is air trans- 
portable and easily assembled. 


ae = 


AN/APN-2 EQUIPPED AIRCRAFT ARE ABLE TO HOME ACCURATELY FROM” 
ABLE TO HOME FROM RANGES UP 20 MILES TO WITHIN 200Y0S. OF 


TO 90 MILES (LINE OF SIGHT) GROUND BEACON. 
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Beacon Transmitter Receiver AN/TPN-1 is an air transpo 
guide tow planes and gliders to predetermined disembarkati 
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Type G-1 





Control Equipment’ Modified Radio 
RC-255-A (Receiver BC-966-A 








Modified 


Antenna AN-95 





Headset Transmission Lines 
HS-23 (Antenna) 


BEACON TRANSMITTER RECEIVER AN/TPN-1 


Component Nomenclature 


Case CY-21/TPN-1 
Antenna Mast AB-3/TPN-1 
Modified Antenna AN-95-A 
Modified Radio Receiver BC-966-A 
Radio Control Equip RC-255-A 


Air Corps Type G-1 Battery 
Sectson 4 - Graphic Syrvey 


TOTAL WEIGHT 240 LBS 


Size 


28°? x 20"? x 18” 
1? <2” 

14°? xX 4”? 

1S) ee TO" 
6’’ x AEP X +e 
10-0" xT I?" 


Weight 


47 Lbs 
5 Lbs 
1 Lbs 

36 Lbs 
3 Lbs 

77 Lbs 
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‘CONFIDENTIAL AN/TPN -3 


Beacon Transmitter Receiver AN/TPN-3 is an 
air transportable ground beacon used in conjunction with 
Rebecca Mark I, II, Il, RadioSet AN/APN-2 and Radio Set 
AN/APN-5. Provides homing facilities for Troop Carrier 
Command squadrons and BABS facilities when used in con- 
junction with Beacon Antenna Assembly AN/CPA-1, 
This equipment consists ofa lightweight modified | 
Radio Set SCR-695 housed in a single chest, which may } 
easily becarried be two men, and can be set up for opera- | 
tion in approximately 15 minutes. 
Powerfor operation of Beacon Transmitter Re- 
ceiver AN/TPN-3 may be obtained from a local 115 or 230 
volt, 50-60 cycle power supply. When being used in enemy 
territory, powercanbe supplied from any one of a number 
of suitable power supply equipments that can also be trans- 
ported with this equipment, 
Test Equipment JE-45 and IE-46-B may be used 
for maintenance and tuning. 












POWER OUTP 15 WATTS 


FREQUENCY 214 MC TRANSMITTER 
AND 234 MC _E Vor 
PE OF SIGNAL 


RANGE 90 MILES (LINE OF 
SIGHT 


TUBE COMPLEMENT 
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Beacon Transmitter-Receiver AN/TPN-3 
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Beacon Transmitter AN/TPN-3 is an air transportable Radar, Beacon providing homing facilities to Hoop 
carrying aircraft under conditions of poor visibility. f 
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AN/TPN -3 





Case CY-21/TPN-1 






Receiver-Transmitter RT-14/TPN-3 





Antenna AT-16/TPN- 


fag. 





Cord CX-74/TPN-3 





Cord CX-16/TPN-1 Headset HS-23 


Antenna Mast AB-3/TPN-1 


BEACON TRANSMITTER RECEIVER AN/TPN-3 TOTAL WEIGHT 100 LBS. 


Component Nomenclature Size Weight 
i 

Modified Radio Receiver BC-966-A } 13” x 14” x 10” 47 Lbs. 

Modified Antenna AN-95-A | 14” x 4” Diam, 2 Lbs. 

Antenna Mast . AB-3/TPN-1, 121” x 2”’ Diam. 4 Lbs, 

Case CY-21/TPN-1 28’ x 20’? x 18” 47 Lbs. 
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Radar Beacon AN/UPN-1, sometimes known as 
BUPS, is an ultra portable beacon for ground, paratroop 
or shipboard use having a range of 35-50 miles. The set 
is capable of being interrogated by airborne radars oper- 
ating on beacon function and replying with a coded signal 
permitting the beacon to be located in range and azimuth. 


Capable oftransmitting five different codes, this 
beacon is housed in a rectangular chassis containing acon - 
trol panel with a knob for selecting operation (on-off-stand- 
by-tun@, a knob for selecting codes and a knob for tuning 
the transmitter. The antenna consists of a dual linear ar- 
ray ofsixdipoleseach (receiving andtransmitting) housed 
ina weatherproof plastic cylinder and having horizontal 
polarization. Ittransmits signalson 3256 mc. and receives 
over the frequency range of 3267 to 3333 mc. 

Power is obtained from a special 12 voli bat- 


tery pack with power input of 36 watts. Peak Power out- , 


put of the equipment is 50 watts. 

Twelve experimental d-c units were built forfieid 
testsandarenow inoperationaluse. Productiondeliveries 
were being made in April 1945, 

Test equipment used in the maintenance of Radar 
Beacon AN/UPN-1 includes Test Set TS-3/AP, Test Set 
TS-14/AP, Oscilloscope TS-34/AP, Voltmeters IS-185 and 
189, and Audio Oscillator Hewlett-Packard 200C, 

Army Air Forces requirements as of 26 Feb- 
ruary 1945 were 672 for the calendar year 1945 and 45 for 


1946. 
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Aircraft Interrogation Triggers Beacon Reply which es- 
tablishesits identity & position in range and azimuth. 
July 1945 





Battery Charger & Battery in carrying position-entire 
equipment may be packed in 2 packages & carried by 
one man, (1) Harness MX-253/UPN-1 (2) Rectifier 
Battery Charger PP-116/UPN (3) Battery Case CY- 
222/UPN-1. 










TRANSMITTER 3256 MC 


RADARSCREEN 
DATA SUPPLIED 
IDENTIFICATION, 


RANGE AND BEARING 
FROM BEACON 


(TO AIRBORNE SET) 















RANGE 35-50 MILES AIRBORNE 
RADAR TO GROUND 
PULSE LENGTH 0.5/MICROSECONDS 


TUBE COMPLEMENT 


TFB 


- $B7/1301_ | 











Rectifier Battery Charger 
PP-116/UPN-1 
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Case CY-225/UP 


Receiver Transmitter RT-72/UPN-1 


RADAR BEACON AN/UPN-1 


Component 


Transponder Assembly 
Case 

Harness 
*Chest 

Battery Case 

Rectifier Battery Charger 
Harness 

Antenna Assembly 
Antenna Assembly 
Cord 

Cord 

Antenna Support 

Case 


*includes operating Spare parts 
**weight less that ome pound. 
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Nomenclature 


RT-72/UPN-1 
CY-220/UPN-1 
MX-242/UPN-1 
CY-221/UPN-1 
CY-222/UPN-1 (2 each) 
PP-116/UPN-1 
MX-253/UPN-1 
AS-172/AP 
AS-171/UP 
CX-237/U 
CG-92/U (2 each) 
AB-49/UP 
CY-225/UP 





Antenna Assembly 
AS-171-UP 


| Antenna Support 
| AB-49/UP 


TOTAL WEIGHT 115 LBS. 


Size 


13° x7? 418" 
13’? x ope x 157" 


13 "x 13’" x 9’ 
ana x BF? x 1177 
yr? x 8’’ x ee 
Ae Phy ta" 
50 

4° 6’" long 


32” high 
6’ x 6’’ x 40” 


25 1/2”’ x 4”’ Diameter 


Weight 


2! Lbs, 
8 Lbs. 
1 Lb. 

12 Lbs. 

25 Lbs. 

14 Lbs. 
1 Lb. 
5 Lbs, 

10 Lbs. 
2 Lbs, 

ee 
7 Lbs. 
1 Lb. 
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Radar Beacon AN/UPN-2, sometimes known as 
BUPS, is an ultra portable beacon for ground, paratroop 
or shipborne use with a range of 35-50 miles. It is sim- 
ilar to AN/UPN-1 except for power source. The airborne 
versionof AN/UPN-2 is known as Radar Beacon AN/APN- 
29. The set is tapable of being interrogated by airborne 
radars of the proper frequency on beacon function and re- 
plying with a coded signal permitting the beacon to be lo- 
cated in range and azimuth. 

This beacon is housed in a rectangular chassis 
containing a control panel with a knob for selecting oper- 
ation (on-off-standby-tune), a knob for selecting codes, and 
knob for tuning the transmitter. It transmits signals on 
3256 mic. and receives over the frequency range of 3267 to 
3333 me, 

Power input of 150 watts, 50-2400 cycles, 115 
or 230 volts produces a peak power output of 50 watts. 

Radar Beacon AN/UPN-2 requires a ground An- 
tenna Assembly AS-171/UP consisting of a dual linear ar- 
ray of six dipoles each (receiving and transmitting) housed 
in a weatherproof plastic cylinder and having horizontal 
polarization. 

Twelve experimental ac units were built for field 
tests andare now inoperational use. Production deliveries 
were being made in April 1945. 

Test equipment usedinthe maintenance of Radar 
Beacon AN/UPN-2 includes Test Set TS-3/AP, Test Set 


AN/UPN-2 


TS-14/AP, Oscilloscope TS-34/AP, Voltmeters IS-189 

and IS-185, and Audio Oscillator Hewlett-Packard 200C. 
Army Air Forces requirements as of 1 February 

1945 were 304 forthe calendaryearof 1945 and 18 for 1946. 


POWER INPUT 150 WATTS AT 115/230 
VOLTS, 50-2400 CP 


POWER OUTPUT ’ pip (PEAK 


FREQUENCY RECEIVER: 3267 TO 3333 


MC; TRANSMITTER: 
3256 MC 


GE 
PULSE LENGTH ON DS 
BLANKING GATE LENGTH] 500 MICROSECONDS 























OD3/VR-150 
10-4B 

446B 
OC3/VR-105 
IN27 


ay /f ta 
SCR-717-B,C OR AN/APS- 
EQUIPPED AIRCRAFT MAY 
_INTERROGATE THIS BEACON 
UP_TO A RANGE OF 35 MILES™ 


. 





ASV PULSE 


A 


Torro; me rey 
Radar Beacon AN/UPN-2 on being interrogated by airborne radar (on beacon function) 

the beacon to be located in range and azimuth, 7 le! 
July 1945 
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AN/UPN-2 








Antenna Assembly | 
AS-171/UP Mounted On 
Antenna Support AB-49/UP 





Receiver Transmitter RT-73/UPN-2 
In Case CY-223/UP-2 


RADAR BEACON AN/UPN-2 


Component Nomenclature 
Transponder Assembly RT-73/UPN-2 
Case CY-223/UPN-2 
Harness MX-254/UPN-2 

*Chest CY-224/UPN-2 
Antenna Support AB-49/CP 
Case CY-225/CP 
Cord CX-237/U 
Antenna Assembly AS-171/UP 
Cord CG-92/U (2 each) 


* includes operating spare parts 
** weight less than one pound, 
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TOTAL WEIGHT 


Size 


Tie, 14"? x20?” 
Te 1S sor’ 


32’” high 

6”? x i x 40’’ 

50’ 

36’’ x 4”’ Diameter 
5’ 


80 LBS. 


Weight 


40 Lbs. 
5 Lbs. 
1 Lb. 

12 Lbs. 
5 Lbs. 
1 Lb. 
2 Lbs. 

10 Lbs. 

** 


July 1945 


§SECRET™ AN/UPN-3 


Radar Beacon AN/UPN-3 (BUPX) is a portable E 
set designed for use as anavigation andhoming beacon and : 
for bomb run designation. When interrogated by airborne 
radars onbeacon functions it transmits a range coded sig- 
nal identifying the beacon so that it may be located in range 
and azimuth. 

Twelve code combinations are selectable, Pro- 
vision is made for earphone monitoring of the Set for inter- 
rogation, The complete equipment, less power supply source, 
but including the antenna is suitable for transportation by 
two men with harness pack or a small trailer or jeep and 
for mounting therein for operation from any location, An- 
tenna consists of alineararray of coaxial fed horizontally 
polarized, vertically stacked dipoles. There are 10 rows 
of probe fed slots, 4 in each row, giving a 360° azimuth 


pattern. 
This set formerly designated AN/PPN-6, will 


operate in conjunction with the following Radio Sets: AN/ 


POWER INPUT 7 





" n | itl a ha 4 ra or 


300 WATTS @ 115 V 










| _| 50-400 CPS 
POWER OUTPUT _ 300 WATTS (PEAK 


FREQUENCY r. | 9320-9440 MC £3 
_TYPE OF SIGNAL RANGE CODED PULSE 






50 MILES AN/APQ-13 

@ 10000’; 30 MILES 

AN/APS-4 @ 10,000’ 

| 100 MILES AN/APS-10 
@ 10.000' 


| 2x 10-9 WATTS _ 


__TUBE COMPLEMENT 
| NO. |. -fyvee ||_No, _ TYPE 






















SENSITIVITY (RECEIVE. 













Radar Beacon AN/UPN-3 














1 1 VR-105/30 
| 1 VR-150/30 APS-3, AN/APS-4, AN/APS-10, AN/APS-15, AN/ APQ-13, 
1 6XSGT Test equipment required in maintenance and op- 
1 oY38GT eration of AN/UPN-3 includes Test Set TS-120/ UP, Volt- 
1 aK 25 age Divider TS-89/AP, Voltmeter IS-189, Spectrum Ana- 
: IN23 lyzer TS-148/UP, Oscilloscope TS-239/UP, Radio Fre- 






quency Test Load TS-108/AP. 
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AN/APS-I5 OR AN/APQ-13 
EQUIPPED AIRCRAFT MAY 
INTERROGATE BEAGON 
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AN/APS~ 4 EQUIPPED 
AIRCRAFT MAY INTER- 
ROGATE BEACON UP 
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Radar Beacon AN/UPN-3 (BIJPX) is an ultra portable ground, pare troop and-shipborne bea: n designe t 


provide navigation information, act as homing beacon and designate bomnb runs; |..9/\ & bs isc — 
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AN/UPN-3 Se 


Antenna Assembly 
AS-241 (XA) /UPN-3 (XA-1) 





Cordage | 
Container 


Receiver-Transmitter 
RT-84 (XA) /UPN-3 (XA- 
In Case 
CY-354 (XA) /UPN-3 (X/ 





Rectifier Power Unit 


PP-156 (XA) /UPN-3 (XA-1) "e 
In Case 
CY-355 (XA) /UPN-3 (KA-1) = 
Mounting 
+4 373 (XA) /UPN-3 (XA-1} - 

RADAR BEACON AN/UPN-3 TOTAL WEIGHT 124 LBS. 
Component Nomenclature Size Weight 
Receiver-Transmitter RT-84/UPN-3 39 Lbs. 
Case CY-354/UPN-3 22 Lbs. 
Mounting MT-273/UPN-3 
Harness ; ST-105/UPN-3 
Rectifier Power Uni PP-156/UPN-3 42 Lbs. 
Case CY-255/UPN-3 15 Lbs. 
Harness ST-104/UPN-3 
Antenna Assembly AS-241/UPN-3 
Case CY-356/UPN-3 : 
Cord CX-770/U 10\¥ 1ohg 
Cord CX-789/UPN-3 30” long 


and includes set of interconnecting cords. 
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Radar Beacon AN/UPN-4 (BUPX) is an ultra 
portable ground and shipborne beacon weighing approxi- 
mately 97 pounds and designed to provide navigation infor- 
mation, act as homing beacon, and designate bomb runs. 
When interrogated by an airborne radar, it replies with 
coded signal which identifies the beacon and its location. 

This set differs from Radar Beacon AN/UPN-3 
in that it operates from a self-contained storage battery 
which has a life of 4 to 6 hours without recharging, and is 
suitable for transportation in small trailers or jeeps and 
may be mounted thereinfor operation, This model is being 
considered for paratroop use, 

Five coded combinations are possible with this 
equipment. The antenna consists of a linear array of co- 
axial fed, horizontally polarized dipoles, vertically stack- 
ed, with 360° azimuth pattern. 

Radar Beacon AN/UPN-4 formerly known as 
AN/PPN-7 is used with airborne Radar Set AN/APS-3, 
Radio Sets AN/APS-4, AN/APQ-13 and Radar Equipment 
AN/APS-15, 

Test equipment recommended for use in the op- 
eration and maintenance of AN/UPN-4 includes Test Set 
TS-120/UP, Oscilloscope TS-239/UP, Radar Maintenance 
Equipment AN/UPM-1A, Synchroscope TS-28/UPN, R-F 
Test Load TS-108/AP, Spectrum Analyzer TS-148/UP, 
Pressurizing Kit MK-20/UP, Voltmeter IS-189, Multi- 
meter TS-352/U and Tube Tester I-177, 


TUBE COMPLEMENT 


NO. | EYPE) i No. | 




















| POWEROUTPUT _—sC*( 3300 WATTS PEAK 
9310 MC TR 
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AN/APS-4 EQUIPPED =) AN/APQ~13 EQUIPPED | 
FIGHTERS RECEIVE |) SOMBERS RECEIVE 
THIS TYPE SIGNAL I [THIS TYPE SIGNAL 
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TRIGGERS BEACON 
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WITH CODED SIGNAL 


| © RADAR BEACON 
LANZUPN~4 (BUPX) 
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oe BEACONS A,B,C & D 
Li ges en tab on 
ea y TO TARGET PERMIT FIGHT- § 
| ERS & BOMBERS TO FLY 
TO TARGET & RETURN IN 


: OVER CAST OR AT NIGHT 
¥ y EACH BEACON HAS ITS 





MhM SEE 












CODED SIGNAL PERMITTING 
Mm AIRCRAFT TO DETERMINE 
SIGNAL ALONG COURSE 


Radar Beacon AN/UPN-4 is an ultra portable ground, paratroop and shipborne beacon designed to provide 
navigation information, act as homing beacon and deienate phen Ure tern aK a ee th radars 


operating in its frequency range. } He tle ff a" u iA ail 
| 4 ¥ ’ r 
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AN/UPN-4 





Mounting MT-363(XA)/UPN-4(XA-1) 
(In Folding Position) 


RADAR BEACON AN/UPN-4 


Component Nomenclature 
Receiver-Transmitter RT-83/UPN-4 

Case CY-336/UPN-4 
Antenna Assembly AS-235/UPN-4 

Power Pack BB-222/UPN-4 (2 each) 
Harness ST-103/UPN-4 

Case CY-338/UPN-4 
Harness ST-102/UPN-4 
Mounting MT-363/UPN-4 


Antenna Guard attached to Case CY-336/UPN-4 


and includes set of interconnecting Cords. 
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Receiver-Transmitter RT-83(XA)/ UPN-4(XA-1) 





In Case CY-336(XA)/UPN-4(XA-1) (Antenna Erected) 


TOTAL 


Size 


on"? x 137 x Lo" 
24”’ long 
10’ x 7”? x 6” 


R" x 13”? ¥ 1o* 


OA Ee Se 
Dart 4 7? x an 





WEIGHT 97 LBS. 


ea. 


Weight 


35 Lbs. 
18 Lbs. 
4 Lbs. 
2? Lbs, 
2 Lbs, 
14 Lbs. 
1 Lb. 
10 Lbs. 
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Reflector ‘Target MX-137/A is a collapsible 
assembly of monel metal mesh and telescoping dtralumin 
tubing. When set up for operation it forms eight corner 
reflectors designed to provide dependable response to any 
S or X band radar equipped search aircraft within a six to 
twelve nautical mile radius. The reflector assembly is 
small, ightweight, of simple construction and may be pack- 
ed in the standard one-man life raft package. 

Purpose of this equipmentis to provide one-man 
life rafts with a suitable reflecting surface for facilitating 
the location of rafts by aircraft equipped with search radar. 

Reflector Target MX-138/A is designed for multi- 
place rafts and is similar in construction to MX-137/ A 
except thatthe meshis of heavier fabric and the supporting 
arms do not telescope on the MX-138/ <A. 

Reflector Target MX-138A/A is similar to MX- 
138/A except it includes an oar coupling attachment suit- 
able for the various Army oar sizes, 


REFLECTOR TARGET 


Component Nomenclature 
Reflector Target MX-137/A 
Reflector Target MX-138/A 
Reflector Target MX-138A/A 
July 1945 


Retlector Target 


MX-137/A, MX-138/A and MX-138A/A 


[RANGE MX-138/A | AN/APS-2 - 12TO18 MILES 
| RANGE MX-138A/A AN/APS-3 - 5 uae 


ANTENNA 
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TWELVE TRIANGULAR 
REFLECTING ELEMENTS 
OF KNITTED FABRIC 
OLLVER-PLATED 
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TOTAL WEIGHT 2 LBS. 


o1Ze Weight 

2 ‘Xe x 1h" cohen ene “Lbs. 
ED Re’ 648 Fs (collapsed) | “LDS, 
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Radio Set SCR-718-C is an altimeter equipment 
used-in aircraft to determine absolute altitude above ter- 
rain, It provides indication of actual altitude above terrain 
rather than altitude above sea level as indicated by baro- 
metric altimeters, 

Designed for comparatively accurate altitude in- 
dication, this set has two scale ranges - 0 - 5,000 ft., 0 - 
90,000 ft., however ranges in excess of 40,000 ft. are con- 
sideredunreliable. Considerable utilization of this equip- 
ment has been effected in aircraft used for high-level pre- 
cision bombing, weather reconnaissance, He EROS re- 
cognition, and photographic missions. 

Essential principle of this equipment operation 
isthe Sameasany radar device, namely: the transmission 
of pulses of radio energy; the reception of the pulse after 
reflectionfrom the earth’s surface; and the measurement 
of the time elapsing between transmission and reception, 

sélection of either range scale may be effected 
by use of the switch, mounted on the Indicator Unit, which 
changes the oscillator frequency and sweep rate. In alti- 
tude determination of ranges in excess of 5,000 ft., the O - 
50,000 ft., range scale is normally used, however, a more 
accurate determination of altitude may be effected by use 
of both the low and high range scales, switching alternately 
from one to the other, This feature is the principal im- 
provement in this equipment over the predecessor equip- 
ments SCR 718-A and SCR 718-AM, which have only one 
scale, O - 5,000 ft. 

Test equipment required for the maintenance and 
tuning of SCR-718-C is: TestSet TS-10B/ APN or TS-10C/ 
APN, Test Set TS-23/APN and RCA 158 Oscilloscope, or 
equal, 









SeeR COMPLE MENT 


9,9 20FT. 















Indicator I-152-( ) installed in aircraft. 


AAF requirements as of 22 February 1945 were 
10,353 sets for the calendar year 1945, and 10,292 sets for 
1946, 


135 WATTS @ 80-115 V. 
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Radio Set SCR-718 is a precision altimeter which records the absolute altitude of an aircraft above the terrain, 


regardless of air pressure or variations in pent 
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9CR-718-C 


ee 
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Radio Receiver and Transmitter BC-788-(). 


. - 
at) rT yee 









Indicator I-152-() 


RADIO SET SCR-718-C 





Antennas *AT-4/ARN-1, 


Visor M-387. 


TOTAL WEIGHT 34 LBS. 


Component Nomenclature Size 
Indicator I-152-() Pees se fee 
Radio Receiver and Transmitter BC-788-() 16°" x.9"" x 8%? 
Antenna (2ea) *AT-4/ARN-1 97? x 12” x1”? 
Mounting Base *MT-14-ARN-1 

Mounting FT-445-A 

Visor M-387 

and includes plugs, adaptors, cable ete. if ee mi Be ‘ f FE F i 
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10 Lbs. 
10 Lbs, 
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Model YJ Radio Equipment is a two-channel, au- 
tomatic responding radar beacon (“‘racon’’) used by the 
Navy for shore installation, This equipment will automat- 
ically transmit coded signals in reply to interrogating sig- 
nals from craft equipped with radar equipment operating 
in the 176 mc, and the 515 me. band. 

An aircraft or ship equipped with appropriate 
radar equipment may interrogate and receive a resppnse 
from any YJ] beacon within its range, The coded signal 
from the beacon is presented visually on the indicater of 
the airplane, indicating relative direction and range from 
the beacon, 

In operation the transponder replies to a repe- 
titive pulse-type signal transmitted by the interrogating 
radar equipment. This signal is picked up by the antenna 
ofthe transponder and is passed through the receiver cir- 
cuit. The output of the receiver is of a pulse character 
and causes the transmitter to emit a similar pulse. The 
response is keyed with one or two letters of the Interna- 
tional Morse code (dot and dash) for identification pur- 
poses. 

When the beacon receives two (or more) interro- 
gating signals on the same channel at the same time, it 
tries to reply to each, pulse-for-pulse. Sofaras the equip- 













.— AIRCRAFT TRANSMITS INTERROGATING 
oe SIGNAL TO BEACON DISTANCE AND 
7 DIRECTION DETERMINED BY BEACON 
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ment is concerned it is receiving and replying to a single 
interrogation of twice the repetition rate; however, if two 
interrogating pulses arrive at or about the same instant, 
the equipment may reply as to one pulse, 

Test Equipment required in the maintenance of 
the YJ beacon includes Radar Maintenance Equipment AN/ 
UPM-1A and Frequency Meter TS-127/U. 


POWER INPUT 
FREQUENCY 
TYPE OF SIGNAL 


[wo | tyre |[ wo, | Tyre | 





RECORDS RANGE 





BEACON REPLY 
VERTICALLY & AZIMUTH TO 
RIGHT OR LEFT OF SCOPE'S 
CENTERLINE. 








Mian 


e 
USE ‘ 


SURFACE VESSEL MAY 
BEACON WITHIN "LINE OF ye 
SIGHT" RANGE. suk 


7 a 


TRANSPONDOR REPLIES TO REPETITIVE PULSE-TYPE, 
INTERROGATION FROM AIRCRAFT & SURFACE VESSEL | 


moe TWO (OR MORE) 


INTERROGATIONS AT THE SAME 


i ON SAME CHANNEL MAY BE EFFECTED. 


Model YJ equipment 
used by the Navy for shore installation. 
July 1945- 
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is a two channel (l76mc. & 515me bands) antomatic ‘re sonding ae beacon 
It haSwwa «maximum 


miles. 
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Antenna Assembly 


MODEL YJ TOTAL WEIGHT 695 LBS. 
Component Nomenclature bize Weight 
Rectifier Power Unit CMD-20ACH 16? 13" se Fy? Oo? Lbs, 
**A’’ Band R-F Unit CMD-438ABW 137? x 11?? %9?? 14 Lbs. 
‘BY Band R-F Unit ___CMD-43ABx 13?" x 11”? x 9”? 18 Lbs, 
Housing Assembly, (inarrying ca8e)™\ 9 = 7 | 60’’ x 23” x 29” *197 Lbs. 
Antenna Assembly (in case) - CMD-66AEY 68” x 19’ x 15” *333 Lbs, 
Accessories: Cables, Plugs etc \ *76 Lbs, 

Re hd a 

eS : La) a) 


- *Crated Weight 
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GONnpeNnae= AN/UPM-1A 


Radar Maintenance Equipment AN/UPM-1A is a 
ground portable beaconand monitortest set used to test and 
monitor radar beacons and other equipment operating in the 
frequency range of 155-235 mc, and 460-570 mc. 

This test equipment may be used to measure or 
check transmitter frequency, power output pulse width and 
pulse shape; measure and check receiver sensitivity and 
band width; measure or check pulse shape at receiver out- 
put; give an indication of the approximate repetition rate 
of transponders; providefor beacon monitoring; and mea-' 
sure or check delay time in transponder or beacons. 

A 3- inch oscilloscope is used as an indicatorand 
voltage measuring instrument. The usual focus, intensity 
and centering control are provided by a linear sweep of 
40, 200, or 2000 micro-seconds duration. Horizontal tim- 
ing calibration is provided. 

Oscillators of pulse radio frequency signals are 
provided in each frequency band. They may be synchronized 
from an external source or from an internal synchronizing 
generator. 

Wavemeters with separate diode detectors mea- 
sure the frequency of either the internal pulse signal gene- 
rators or external pulse radio frequency signals over the 
range of 155 to 235 mc. and 460 to 570 mc. 

Antennas may be connected to the r-f jacks for 
monitoring permanently installed equipments. When con- 


nected inthis way the voltage indicating detectors and fre-. 


quency meters are actuated by both internal and external 
generated signals, The r-f jacks may also be interconnect- 
ed with the equipment under test through a 6-foot cable and 
shielded diode head. The probe is provided with a detector 
forindicating peak voitages (or power) at the output termin- 
als of the probe. Both sensitivity and power output of as- 
sociated equipment may be measured. 

The equipment is mounted in an all metal case 
with compartments provided for storing accessories and 
cordage, 


POWER INPUT 200 WATTS @ 80/115 
230 VOLTS; 50-60 CPS 





FREQUENCY 155-235 MC AND 460- 
570 MC 
TYPE OF SIGNAL 















TUBE COMPLEMENT 


RADAR MAINTENANCE EQUIPMENT AN/UPM-IA TOTAL WEIGHT 140 LBS. 


Component Nomenclature 
Detector Junction Box J-94/UPM-1 
Console Rack MT-189/UPM-1 
Dust Cover CW-24/UPM-1 
Oscillator (155-235 mc) O-12/UPM-1 
Oscillator (460-570) mc) O-13/UPM-1 
Wavemeter (155-235 mc) TS-133/UPM-1 
Wavemeter (460-570) mc) TS-134/UPM-1 
Antenna AT-50/U 

Cord Set AT-51/U 

Diode Head CV-11/UPM-1 


All the above listed components are mounted or stored with Console 
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Size Weight 


ae x S72 x aoe 
16”’ x 26”’ x 12”’ 
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Test Set TS-10/APN is designed for testing 
various radio altimeter systems such as Radio Set *AN/- 
APN-1 andSCR-718. It will check low range calibration, 
will give rough check of antenna condition and power out- 
put, and will measure orcheck loop sensitivity and receiver 
alignment, 

The set consists essentially of a delay unit, a 
variable attenuator and either one or two indicators, 

The delay unit consists of two coils which can be 
used separately for short delay or in series for long de- 
lay. The signal delay obtained by use of the short coil is 
equivalent to a 65-footaltitude. The long coil gives the 
equivalent of a 297-foot altitude. When bothcoils are used 
in series a signal delay equivalent to a 350-foot altitude is 
obtained. The known delay periods provide a means for 
checking the calibration of the altimeter systems under test, 
by observing their altitude indications, 

_ The variable attenuator, calibrated in decibels 
from 30 to 100 and used inconjunction with the delay lines, 
provides a voltage attenuation equivalent to actual signal 


Ti 207 Te aes 
LAT Tell Bie oy 


Tp to ig 


TEST SET TS-10/APN 


Test Set TS-10/ APN 


ik O 
T5-10/APN 


loss and allows a check of overall system sensitivity and 
tuning. The indicator used with Test Set TS-10/APN and 
TS-10A/APN consists of a tuneddipole with a lamp, which 
can be attached to or used in close proximity to the alti- 
meterantenna. Indicator ID-98/APN or ID-98A/ APN used 
in TS-10B/APN and TS-10C/APWN respectively contains a 
1,5 volt battery, variable resistor, lamp and pickup dipole. 
The lamp indicates theapproximate power being fed to the 
antenna. It is used forchecking the condition of the antenna 
system, : 













) BA-30 (1.5V) REQUIRED 


POWER SOURCE 
FOR ID-98/APN & 
A/ APN 


[FREQUENCY ) a 
INPUT IMPEDANCE SSOGHWE ay 
OVERALL ATTENUATION] 60 TO 130 D OX. 
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i 2a 
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TOTAL WEIGHT 38 LBS. 


Component Nomenclature nize Weight 
Delay Unit 167 se 1S 7” 

Attenuator and Cord Assy. 20”” long 

Output Indicators (2) 10” long 

Cord (2) CD-800 CG-107/APN or CG-108/APN 8’ ~=s_ long 

Cord CD-800 CG-107/APN or CG-108/APN 1’ long 

Spare Lamps (2) for indicators 
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UNELASSIFIED 
SERCH, TS-16/ APN 


Test Set TS-16/APN is aportable equipment de- 
signed foraligning and calibrating various radio altimeters 
such as Radio Set AN/APN-1, AN/ARN-1 and Altimeter 
Equipment RC-24-B 

This equipment consists essentially of a pre- 
cision audio frequency oscillator and aprecision UHF fre- 
quency meter for checking and aligning FM altimeters, 
When the necessary connecting cables are attached, the 
counter circuits of the altimeter can be calibrated, the fre- 
quency modulating oscillator can be checked and the band 
width of the altimeter transmitter can be set, 

jt is self-contained in awoodencase with handle, 
Acompartment within the case is provided for storing the 
accessory cordage. The phantom antenna and spare fuses 
are mounted inside the top cover of the test set. 

AAF requirements as of 1 February 1945 were 
2903 for 1945, 


POWER INPUT  [38WATTS @ 28 
__ | VOL 


RES 
ACCURACY 








ERROR} NOT TO EX- 
CEED PLUS OR MINUS 
















|_ AUDIO OSCILLATOR RANGE | 340 1 ES 
| cee FREQUENCY 7 CS PLUS 


AUDIO ROCTRACT rT % UP TO 5000 CPS. 
2% 5000 TO 7250 CPS| 
INPUT IMPEDANCE 00 OBMS 
TUBE COMPLEMENT 


ae ee 


1 9002 1 1246 
2 128]7 2 12]5GT 


















Test Set TS-16/ APN 





Test Unit With Tee Connector On Cord CX-35/ APN 


TEST SET TS-16/ APN TOTAL WEIGHT 45 LBS. 
Component Nomenclature Size Weight 
Test Set Ts-16/APN RES see Lg 40 Lbs. 
Cord CX-35/ APN 8 Feet 2 Lbs, 
Phantom Antenna Unit TS-63/ AP aoe a 


*Weight less than one pound. 
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TestSet TS-23/APNanaltimeter test set is used 
for depot testing of certain operational characteristics of 
Radio Set SCR-718-(), 

The set consists essentially of a fixed-tuned wave- 
meter, diode detector anda d-c microammeter. The Trans- 
mitter frequency is set by tuning for a maximum deflection 
onthe meter, Relative power output measurements are 
also indicated on the same meter at a calibrated marking 
of 3/5 volts. The other calibrated marking of 320 volts is 
for measuring low voltage B+ in Radio Set SCR-718-(). 

The equipment is self-contained in a metal case 
with all operating controls onfront panel. There are four 
accessory operating cables, three are permanently attached 
to the unit and the fourthisdetachable, Thetestset is nor- 





TS-23/ APN 


mally mounted withina wooden carrying case but may be re- 
moved if desired. 
AAF requirements as of 8 March 1945 were 386 


for the calendar year 1945, 










[No,[ TYPE [| No. | TYPE _ 


esto eS See 








Cord CD-800 


Test Unit 





TEST SET TS-23/APN 


Component Nomenclature 

Test Set TS-23/APN 

Cord CD-800 

Carrying Case 

Allen Wrench aa Be : r Re 
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TOTAL WEIGHT 14 LBS. 


Size Weight 
9” x 4" x 4” 5 Lbs, 
34”? 
Leese Ss 8 7 Lbs, 
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aa 

TestSet TS-111/CPis anadjustable coaxial cav- 
ity wavemeter designed to test airborne radar or beacon 
systems. It is used with the AN/CPN-3 and AN/CPN-8. 

This equipment will measure or check the fre- 
quency of pulsed, CW or modulated radar transmitters or 
signal generators. The wavemeter sensitivity is such as 
to require 2 milliwatts of CW RF power to give full scale 
deflection df the microammeter. 

The RF attenuator is continuously variable from 
a minumum of zero DB attenuation to a maximum of ap- 
proximately 25 DB attenuation, 

Adc mircoammeter is used to indicate resonance, 
and frequency is read from a calibration chart supplied 


Attenuator CN-15/CP 


Cord CG-114/U 


TEST SET TS-Ill/CP 


Component Nomenclature 
Wavemeter TS-111/CP 
Attenuator CN-15/CP 
Cord CG-244/ AP 
Cord CG-100/U 
Case CY-167/CP 
July 1945 
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TS-1117CP 


with the wavemeter. The set is enclosed ina waterproof 
plywood transit case. 

AAF requirements as of 3 March 1945 were 334 
for 1945, 



















3000 TO 3600 MC 
‘PULSE ORCW | 


NOL] Type [| No [TYPE 
moh 


TYPE OF SIGNAL 
[_INPUT IMPEDANCE 








Wavemeter TS-111/CP 





Cord CG-99/AP 


TOTAL WEIGHT 22 LBS. 


Size Weight 
Pie b? x57 8 Lbs, 
6” x 3'? x ae Ei 
it if 5 Feet > Pesan =e 1 Lb. 
1 5 Feet MY fi 1 Lb. 
10” x 107\x 12”) | 10 Lbs. 
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Test Set TS-251/UP (Loran Test Set) is a port- 
able RF signal generator. Various RF channels and output 
voltages are indicated andselected by rotary switches lo- 
cated on the front panel. All visual indications appear on 
the receiver indicator. A table of correct readings is 
posted on the signal generator panel for comparison. 

This equipment is designed to measure or check 
time performance (including crystal frequency adjustment), 
Stability of sweep generating circuits, receiver alignment, 
possible video distortion and accuracy of time delay mea- 
surements on Loran Sets AN/APN-4, AN/APN-9, SCR- 
722A, DAS-1, and LRN. 








TEST SET TS-251/UP 


Component Nomenclature 


Test Set Ts-251/UP 


Includes: Cords, plugs, adapter etc. 
July 1945 





TS-251/UP 







POWER INPUT 23 WATTS @ 100-130 
OL TS 


| TYPE OF SIGNAL |, PULSED OR CW 













TUBE COMPLEMENT 


_ NO. | reps: ft No. | type | 









CG-223/UP CQ-222/UP : 





— 
‘ ay mh Navy Type 49544 


OTAL WEIGHT 11 LBS. 


Size Weight 
10°? x 12°’ x 8” 11 Lbs. 
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